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THURSDAY, APRIL 26, 1888. 


MUR. A. C. SMITH’S “ BIRDS OF WILTSHIRE.” 

The Birds of Wiltshire, comprising all the Periodical 
and Occasional Visitants, as well as those which are 
indigenous to the County. By the Rev. Alfred Charles 
Smith, M.A. (London: Porter, 1887.) 


Y all ornithologists Wiltshire will be admitted to 
be a county the birds of which are worthy of a 
volume ; and all ornithologists, who know, even by name 
and reputation only, Mr. Alfred Charles Smith, will admit 
that he of all men is the proper author of that volume. 
Nominally but the Honorary Secretary of the Wiltshire 
Archeological and Natural History Society, the Rector 
of Yatesbury has for many years past been its most active 
officer, and the editor of its organ—the Wiltshire Maga- 
zine—to say nothing of the various ‘‘ by-blows” of which 
he has at times been delivered in the shape of “ Tours” 
in Portugal, Egypt, and Palestine, or of the very laborious 
and important work on the “British and Roman Anti- 
quities of the North Wiltshire Downs ”—that work which 
so narrowly escaped total destruction—nearly all the 
copies of the original edition having perished by a disas- 
trous fire while in the binders’ hands. Mr. Smith, too, is 
a Wiltonian of the Wiltonians ; not only one of the best- 
known and most highly-esteemed men in his own county, 
but one of those who, in these days of universal brother- 
hood and cosmopolitan sympathies, are year by year 
becoming rarer. Hence he speaks from the heart when 
he expresses himself as in his opening paragraphs :— 


“The county of Wilts has been sometimes thought- 
lessly said to be poor in Ornithology ; indeed, I have heard 
it denounced by superficial observers as exceptionally 
wanting in the various members of the feathered race ; 
pre-eminent, doubtless, in the remains of antiquity—so 
these gentlemen are good enough to allow—but in birds 
a barren field indeed. Against any such verdict I enter 
a decided protest, and I even maintain, on the contrary, 
that, taking into consideration that Wiltshire is an inland 
district, and therefore cannot be expected to abound in 
birds whose habitat is the sea and the sea-shore, our county 
will scarcely yield to any other, similarly situated, in the 
number and variety of the species of birds to be found 
there ; and I now proceed to prove this by statistics. 

“Let us first, however,examine the physical aspect of 
Wiltshire, and we shall see that it is not composed of 
bleak open downs alone, as its detractors superciliously 
affirm, but that it can show a great diversity of scenery, 
and much of it of surpassing beauty. We have, it is true, 
our broad, open, expanding downs—and what native of 
Wiltshire does not glory in them and admire them ?—but 
we have at the same time our richly-timbered vales: if 
we have hill, we have also dale ; if we have open plains, 
we have also large woods and thick forests. Where shall 
we find more clear and limpid streams, where more green 
and laughing meadows, than in the valley of the Avon 
(the northern and southern Avon), the vale of Kennet, or 
of Pewsey, or of Wily, or of Wardour? Where, again, in 
all England can we meet with a forest to compare with 
that of Savernake ? And in woods and parks and well- 
timbered estates, both in the north and south of the 
county, we are exceptionally rich” (pp. 1, 2). 


All who have traversed Wiltshire will readily allow the 
truth of these words, skilfully put together as they are by 
our author, in regard to the pleasing variety which its 
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landscape in several parts exhibits, yet it must be con- 
fessed that the variety is limited in extent—the same 
features recurring over and over again, so that one range 
of downs or one valley repeats another. Both down and 
valley are alike enjoyable to the utmost, but the contrast 
between them is mild when compared with that afforded 
by hill and dale in many another county ; and, above all; 
whatever may be the reason of it, Nature in Wiltshire 
wears an aspect of sameness, which, after a few days, 
becomes almost distressing to the stranger, because it is 
disappointing, though the native may very likely rejoice 
in the absence of everything that suggests a wild country ; 
and a wild country, it should be needless to observe, gives 
the hope, if not its realization, of a plentiful crop of birds. 

Though we fully admit the strong temptation to which 
a faunistic writer is exposed of magnifying the area of his 
field of work, it has been our duty before now in these 
columns to condemn the inconsiderate yielding to that 
temptation ; and, with the utmost regard for our present 
author, we are compelled to say that*he has fallen— 
perhaps not so deeply as others—into this besetting sin. 
We must repeat what we have so often urged before. The 
real interest (not only scientific, but even sentimental) of 
a fauna lies in its proper inhabitants—those that are 
entitled to all the rights and privileges of citizenship—and 
not in those adventitious aliens, 


‘ Blown from over every main” 


—strangers which are the sport of fate, and to whom the 
offer of letters of naturalization is not only a mockery— 
for if chance allows they are invariably killed—but an 
insult to the rightful denizens of the district. However, 
even on the unprincipled principle—which, by the way, is 
only admitted in ornithology among all the many branches 
of natural history—that a species once showing itself in 
a district should be scored to that district’s credit, some 
proof of the alleged appearance is needed before it be 
accepted as a fact. Experience proves that there are few 
compilers of faunas, especially ornithological faunas, 
who are not ready, we will not say to strain a point, but to 
receive favourable evidence on easy terms ; and indeed a 
rigid examination of all claims to admission, with a stern 
rejection of those that cannot be substantiated, is a virtue 
which has hardly been cultivated until within these later 
days, and not often even recently. 

We have just said that in this respect Mr. Smith is not 
a grievous sinner; and, after examining his list pretty 
carefully, we find but sixteen species that we think ought, 
almost without any doubt, to be excluded on one ground 
or another—whether the ground be insufficient testimony, 
manifest importation, or from their proper habitat being 
so far distant as to render it nearly certain that their 
recognition within the boundaries of the county was only 
the accident of an accident. But how much stronger 
would Mr. Smith’s list be if these sixteen species were 
omitted ? and how much stronger still if the (say) forty 
irregular visitants were also subtracted? Then, and only 
then, would the ordinary reader know the wealth of Wilt- 
shire ornithology ; and, for an inland county, presenting 
(as we have stated) a not very diversified area,.and 
mainly composed of one geological formation, a very re- 
spectable comparison could be made, we are confident, 
with any other county, however favourably situated. We 
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are not going to make the calculation—indeed, for com- 
parison’s sake, the statistics of many other counties are 
as yet wanting ; but we think it would appear that not 
many English shires would show a more creditable roll 
of real inhabitants, whether breeding within its borders, 
or so regularly visiting it at fixed seasons as to deserve 
recognition as denizens. Of the former, we think Wilt- 
shire could fairly claim 100, and of the latter 50, making 
the respectable number of 150, to which might be added 
29 for irregular visitants to be legitimately included, after 
deducting the aforesaid (16 + 40 =) 56 from Mr. Smith’s 
total of 235. Our author may think very hardly of us 
for thus diminishing the ornithic wealth of his county, 
but we assure him that he would have little cause to com- 
plain of the result were the same rule applied to the 
so-called “ avifaunz” of other inland shires. 

This, however, is a theme we will not pursue. 
Rather let us speak of the manifest merits of Mr. Smith’s 
volume. One of them stands out pre-eminently in that 
he has accorded so much space to two species very in 
teresting to all who care for English birds—the Raven 
and the Heron. Of the former, which in days not so long 
past had numerous homes in Wilts, an account is given 
which in years to come will, we are sure, be regarded as 
of the highest interest, for it is compiled from information 
obtained by no fewer than 110 correspondents in various 
parts of the county, and is in itself a proof of well-directed 
energy. The result is, of course, a mournful one. 

“Tt will be seen that the history of the Ravens of Wilt- 
shire is, alas! rather a history of that which is past and 
gone than of that which is flourishing to-day ; so perse- 
cuted, shot down, trapped, and despoiled of their young 
have these noble birds been at the hands of ruthless 
gamekeepers and others, who have gone upon the false 
issue that they are very destructive to game, whereas, 
with the exception of an occasional raid on a leveret or a 
rabbit, they do little harm in the preserves, for the Raven 
cannot bear an inclosed district—he must have plenty of 
room to disport himself; and as to being ‘ cabin’d, cribb’d, 
confin’d’ within narrow woods, he eschews them alto- 
gether, and only during the breeding-season will he con- 
sent to occupy some big tree in the park, generally the 
highest and most inaccessible he can find, and there he 
and his mate return, year after year, to occupy their 
accustomed nursery ” (p. 222). 

It would seem, from Mr. Smith’s information, that out 
of the twenty-two localities he names, sixteen have wholly 
ceased to be tenanted by this species, four are doubtful, 
and in /wo only has the bird certainly still a home. But 
how many English counties could claim such a distinction 
as that? Some of the larger landowners, as the Duke 
of Beaufort, Lords Bath and Pembroke (to their credit be 
it said), have been disposed to protect this very interesting 
and (as the writer from his own experience can assert) 
comparatively harmless species; but gamekeepers’ pre- 
judices are almost beyond control, and probably nothing 
short of areward given on the hatching-off of a ravenry, 
combined with dismissal on the murder of a breeding- 
bird, would insure protection. A scientific man naturally 
shuns sentiment as such, but curious it is that the owners 
of historic estates do not perceive the value of all their 
historic associations ; andan ancient Raven-tree, still occu- 
pied by the descendants of many a generation, would be 
no mean adjunct to the glories of Badminton or Bowood, 
Longleat or Wilton! Where the proprietor does not 


exert himself, the doom of the species is as certain as 
that of the Bustard has proved to be. 

The Bustard, in popular opinion, is always more asso- 
ciated with the Wiltshire Downs or Salisbury Plain than 
with any other part of England. But needless to observe 
that herein, as usual, popular opinion is wrong, and anyone 
who seeks will find that in reality the association termi- 
nated much longer agothan in four or five other counties, 
Mr. Smith naturally devotes a good deal of space—much 
of it being, we regret to say, wholly beside the purpose— 
to this grand bird; and indeed its gilt figure decorates 
the cover of his volume. We must, however, express 
ourselves somewhat disappointed at the result, though it 
is one not unexpected. The statements of the editor of 
Pennant in 1812, and of Montagu in 1813, are confirmed, 
and in a small degree supplemented; but, says our 
author :— 

“ After this I have no record on which I can rely of 
any native Wiltshire Bustard ; but I have had many state- 
ments, to which I listened attentively, from thirty to forty 
years ago, from old shepherds, farmers, and labourers, 
several of whom could well recollect seeing these birds 
on the downs in their early days, but from whom I could 
obtain no reliable information as to date; for the Wilt- 
shire countryman, good honest soul, is not observant of 
detail, and as to dates he ignores them altogether—‘a 
long whiles ago’ conveniently covering half a century. 
However, by putting together the information gained 
from many sources, and by comparing the several 
statistics which I thought reliable, I arrived at the 
opinion (perhaps somewhat indistinct and hesitating) that 
our Wiltshire Bustard lingered on till about the year 
1820” (pp. 355, 356.) 

This date may be approximately correct ; but it is un- 
deniable that for several years later the Bustard inhabited 
the Wolds of Yorkshire and Lincolnshire, and was not 
extirpated in Suffolk in 1832, nor in Norfolk until 1838 ; 
since which time all the examples that have occurred in 
England (Wiltshire included) may rightly be regarded as 
foreign visitors. 

Mr. Smith’s account of the Heron, before mentioned, is 
as satisfactory as that which he gives of the Raven ; but 
here it must suffice to say that Wiltshire boasts of seven 
heronries, besides twenty-two offshoots. Some of the 
former, however, are but recently established, and fresh 
colonies are always forming ; for in this county, as else- 
where in England, is observable the tendency of these 
birds to break up and colonize—a fact almost undoubt- 
edly due, as has been pointed out by more than one 
writer, to the increased difficulty of finding in one spot 
food for their young, induced by the more complete 
drainage of the country. 

We have left ourselves no space for other matters on 
which we should like to dwell, as the honest enthusiasm 
of our author makes us a little blind to his faults—whether 
of omission or commission—the latter certainly pre 
dominating ; for in his desire to give information to his 
readers he says a great deal more than is necessary in a 
faunistic work, especially as to classification, nomen- 
clature, structure, and so forth—all matters that are best 
left to experts, and their treatment (which is far from 
perfect) only swells the volume to an uncomfortable 
size. We also freely excuse his many old-fashioned ways, 
which will, however, be no blemish, if they be not @ 





positive blessing, in the eyes of most of his readers. The 
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most severe critic must admit that the style, without being 
in the least laboured, is far superior to that of the ordinary 
writer on natural history, and the book is consequently 
in the highest degree readable. Many a Wiltshire man, 
woman, and child will have reason to be grateful to Mr. 
Alfred Charles Smith. 





A HAND-BOOK FOR TRAVELLERS. 
Fiihrer fir Forschungsreisende. Anleitungen zu Beobacht- 
ungen tiber Gegenstande der physischen Geographie und 

Geologie. Von Ferdinand Freiherr von Richthofen. 

(Berlin : Oppenheim, 1886.) 

T is now thirteen years since Dr. Neumayer issued his 

“ Anleitung zu wissenschaftlichen Beobachtungen 
auf Reisen,” a joint production of himself and repre- 
sentatives of various departments of science, the geo- 
logical section having been contributed by the present 
author. The volume now under consideration is virtually 
an enlarged and completely revised edition of that 
section, which it seemed desirable to publish separately. 
A re-issue of the complete work is, however, in con- 
templation. The qualifications which Von Richthofen 
possesses for the task he has undertaken are of no com- 
mon order. Himself a traveller of wide experience, 
whose work on China deservedly ranks as one of the 
classics of geographical literature, he brings to bear upon 
his subject a wealth of practical knowledge combined 
with scientific attainment, in which few are his equals. 

In the preface it is explained that the primary object of 
the work is to enable those travellers whose previous 
scientific training is not extensive, such as missionaries, 
merchants, and others, who may be thrown in regions 
but little explored, to make observations which shall be 
of permanent value. Under these circumstances, no 
attempt is made to furnish the reader with references to 
the literature of the subject which would almost certainly 
be inaccessible to him, although notice is taken here and 
there of modern treatises on particular questions. The 
body of the work opens by an introduction, the scope of 
which may best be indicated in a general way by stating 
that it contains such headings as “ Outfit,” “ Modes of 
Travelling,” and ‘* Miscellaneous Practical Hints.” These 
last are especially valuable, and might with advantage be 
carefully studied by anyone who is starting on a first 
expedition, on account of their eminently suggestive and 
practical character. The emphasis laid upon the neces- 
sity of noting all observations on the spot, and even upon 
such minutize as having the pencil suspended round the 
neck so as to be always ready, indicates an experience of 
the temptations to procrastination which beset travellers 
in common with humanity at large. Among other divi- 
sions of this section may be mentioned “ Measuring and 
Drawing,” in which sufficient directions are given for 
mapping unexplored countries in a preliminary fashion, 
and also “Climatic and Biological Observations,” the 
latter of which are treated with extreme brevity, as not 
falling within the author’s special province. 

The next portion of the book is entitled “Observations 
upon Externally Modifying Processes,” and includes 
chapters upon rocks and soils, on springs and flowing 
water. It contains a dissertation of some length on the 
important subject of glaciers, in which the phenomena 
accompanying their present existence, as well as the 





traces of their past action, are carefully described. In 
another chapter an abstract is given of the present state 
of our knowledge regarding coral reefs and islands. In 
addition to the time-honoured theory of Darwin, the 
most recent researches of Semper, Rein, Murray, and 
Studer are summarized ; one misses, however, the name 
of Agassiz in this connection, and it is noticeable that, 
although Dana’s soundings off Tahiti are quoted in some 
detail, no mention is made of the series executed by the 
Challenger, although their results agree well with the 
author’s diagrammatic section of a reef. No one theory 
is embraced to the exclusion of all others, but stress is 
laid upon the need for further investigation, and upon the 
fact that “each reef has its own special history of origin 
and development.” Upraised coral reefs are indicated 
as being likely to throw light on the question—a sug- 
gestion which has been independently cariied out by 
Dr. Guppy in the Solomon Islands with such brilliant 
results. A few pages give what is known regarding the 
changes of level of the ocean, and the terms “ positive” 
and “negative displacement” are adopted instead of 
‘* sinking” and “ upheaval ” of the land respectively. 

The third section is devoted to “ Observations on the 
Crust of the Earth, on Rocks, and on Mountain Struc- 
ture.” It contains an outline of the principal facts 
of petrology and of stratigraphical geology. 

The author treats his subject in considerable detail ; 
his volume occupies more than 700 pages—that is, a some- 
what larger bulk than the whole of Neumayer’s original 
work. Indeed, if a fault is to be found in the book, we 
should be disposed to say that, considering the fact that 
only one aspect of Nature is discussed, the amount ot 
detail is rather excessive. If botany, zoology, anthropo- 
logy, and all the other matters which have an equal 
claim upon the traveller’s attention, were elaborated in 
the same fashion, the result would be an encyclopedia of 
no small dimensions. The work is, however, thoroughly 
practical in character. There are no lengthened discus- 
sions upon abstract questions, but divergent theories 
regarding unsettled points are summarized in such a way 
as to indicate how both the traveller who has time at his 
disposal, and also he who is compelled to hasten through 
the country, can each make the best use of their respective 
opportunities. W. E. H. 





OUR BOOK SHELF. 


Geometry in Space. Edited by R. C. J. Nixon, M.A. 
‘Clarendon Press Series.” (London: Henry Frowde, 
1888.) 


THIS book is a sequel to “ Euclid Revised” by the same 
author. It consists of one hundred pages, divided into 
three chapters and an appendix. The first chapter is 
devoted to the discussion of planes and solid angles, cover- 
ing much the same ground as Euclid’s eleventh book ; it 
contains, besides, some very useful notes on elementary 
perspective and the drawing of solid figures. This is an 
excellent feature of the book, and the author might with 
advantage have given more than a couple of pages to it, 
for there is no doubt that, to most students, the representa- 
tion of solid figures, other than the simplest, is a real and 


| often a permanent stumbling-block to the development of 


the science in their own minds. The second chapter 
is concerned with polyhedra. It begins with Euler’s 
theorem establishing a linear relation between the 
numbers of edges, corners, and faces, and Listing’s 
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extension of it. In giving the Jatter the author speaks of 
“facets,” “sheets,” and “interfaces,” without having 
previously defined them, thus leaving a student in some 
little difficulty as to their precise meaning. Considering 
the great analytical interest of the algebraical researches 
of Klein and Cayley in the polyhedral functions and the 
finite groups of linear substitutions, which represent 
geometrically the production of congruence of figure by 
the rotations of the corresponding polyhedra, we think it 
would add greatly to the interest of the book to show the 
elementary geometrical relations which interpret the 
algebraical operations. The mensuration and usual 
properties of the simple solids are worked out, the 
method of limits being freely employed. The third 
chapter is of “Solids of Revolution,” and includes 
Pappus’s theorems of mensuration, the extension of 
the modern geometry of lines and circles to planes and 
spheres, and an elementary account of surface spherics. 

The appendix, which treats of the “ Geometrical Theory 
of Perspective in Space,” is from a paper in the Quarterly 
Journal of Mathematics for 1886, by Mr. Alexander 
Larmor, of Clare College, Cambridge ; it contains ten 
important theorems in the subject. 

Throughout the book great brevity of expression is 
employed with taste and discretion. It bears traces of 
careful compilation, and is certainly well and suitably 
printed and illustrated. Interesting theorems and 
problems are given as exercises at the end of each 
chapter. 

The work may be-safely recommended to students and 
teachers as a clear and precise introduction to the study 
of solid geometry. 


Chambers’s Encyclopedia: a Dictionary of Universal 
Knowledge. (London: William and Robert Chambers, 
1888.) 

THE process of revising and altering a work of this kind 

is no easy task. As the publishers tell us, “ much has 

happened during the twenty years it has been before the 
public which necessitates a different treatment of many 
articles.” This new edition has been thoroughly revised, 
new articles having been written, and the old ones gone 
over by eminent authorities, as may be seen from 
the following list: Alchemy and Atomic Theory, by 

Prof. Crum-Brown; Ant, by Sir John Lubbock; Alps, 

by Prof. James Geikie ; Arctic, Antarctic, and Atlantic 

Oceans, by Mr. John Murray; and Atom, by Prof. Tait. 

While such well-known names as these will command 

universal respect and confidence, it is to be regretted that 

some of the subjects, such as that of Astronomy—to take 
an instance—should leave much to be desired in this 
particular. 

The work is carried out on exactly the same lines as 
the original edition, the subjects being treated, not in 
great detail, but so as to afford information interesting 
to any more or less educated person. 

American and colonial subjects are dealt with in this 
edition more than in former ones, the more important 
articles on American subjects being written by American 
authors especially for this re-issue. 

The number of maps, both geographical and physical, 
has been increased, and the illustrations are more 
numerous, and supersede those of former editions. 
The printing throughout is excellent. 

Messrs. Chambers are to be congratulated upon the 
issue of a work which, from its merits, deserves to find a 
place in every home. 


Leitfaden der Zoologie fiir die oberen Classen der Mittel- 
schulen. Von Dr. Vitus Graber. Mit 502 Abbildungen 
im Texte (darunter 62 farbige) und einem Farbendruck- 
bilde. (Wien: F. Tempsky, 1887.) 

EVEN in these days of cheap books, it is surprising 

to find an octavo volume of nearly 250 pages, with 





over 500 illustrations, published for the price of less 
than three shillings of our money. When we add that the 
information, though of necessity very much condensed, is 
not only good and exact, but in most cases quite up to 
date, we have said all that is needed to call our readers’ 
attention to this little volume. 

The coloured illustrations in the text are wonderfully 
effective ; one gives a representation of one of Schulze’s 
sections through a Sponge, printed in two colours, in 
which the horny framework is represented yellow, the 
pore-canal system blue. 

It is interesting to note that at a time when in this 
country the study of biology is not encouraged in our 
schools, when it is omitted from the programme of our 
intermediate education examinations, it should be so 
taught in the intermediate schools in Austria as to call 
for the production of such an excellent and cheap 
introduction to its study. 





LETTERS TO THE EDITOR. 


[Zhe Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he under- 
take to return, or to correspond with the writers of, 
rejected manuscripts tutended for this or any other part 
of NATURE. WNo notice is taken of anonymous communi- 
cations.] 

**Coral Formations.” 


I SHOULD be trespassing too much on the kindness of the 
Editor of NATuRE it I were to refer to all the numerous novel 
and interesting points in Mr. Bourne’s description of Diego 
Garcia. The retrospective character of the account is some- 
thing new in the instance of an atoll; and it is not often that a 
naturalist is able to add to his own observations the twenty-five 
years’ experience of an observer like M. Spurs. 

I am, however, at a loss to understand why Mr. Bourne is 
unable to assent to the theory of subsidence. Prof. Dana, who 
long since referred to the evidence of upheaval in the atoll 
regions of the Pacific, nevertheless did not regard such evidence 
as negativing the theory he supported, nor, in fact, did Mr, 
Darwin himself. The testimony most required to overturn the 
theory of subsidence is the testimony which the supporters of 
that view will accept. I do not find such evidence in Mr. 
Bourne’s paper. 

I am also in doubt as to the position of the writer of the 
paper in regard to Mr. Murray’s views. In disagreeing with the 
importance which Mr. Murray attaches to the agency of solution, 
he makes no attack on the main position of the new explanation, 
viz. the building up of the foundations of atolls by organic 
deposits. Does Mr. Bourne accept this view ? 

H. B. Guppy. 


I HAVE been much interested by the discussion on coral 
formations which recently appeared in NATURE, and I venture 
to send you an extract from a journal kept during my stay in 
Massowah, 

‘* Massowah, February 1888.—The whole of the harbour is 
fringed with coral reefs formed by species of Madreporaria 
(perforata), extending in places a considerable distance from 
the high-water mark (Turtle Island, for example) ; in other parts 
the edge of the reef is quite close to land, and in each case there 
is less water immediately over the edge of the reef than there Is 
a little way in shore. The outer edges of the reefs go down 
almost perpendicularly to a depth of 4 or 5 fathoms, while 
towards the shore the water deepens, at first rather quickly to 
3 or 4 feet, then gradually becomes shallow to the beach. The 
bottom, inside the edges of the reefs, is composed of fine grayish 
mud—composed chiefly of a mixture of disintegrated coral and 
fine drift alluvial sand which is blown over from the mainland— 
while the bottom of the harbour is nearly black mud. Here and 
there, just inside the edges of the reefs, are found pieces of living 
coral broken off from the outer edges. Every evidence here 
shows that the land is rising. . 

‘*Large masses of coral much altered by the rain are to be 
found on the plains of Massowah, which extend three or four miles 
in south-west, west, and north-west directions. They show 


unmistakable signs of the undermining action of the sea, 
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which can still be seen going on around the coast and harbour.. 
At Mokullo, at a depth of 20 feet, I observed masses of coral 
(Aferosa) almost perfect in shape, covered up with alluvium. It 
is probable that the whole coast from the mountains has been 
reclaimed by the action of coral builders, and that eventually 
the group of islands outside will be joined to the mainland.” — 

I noticed a similar formation of the coral reefs in Suakim 
Harbour ; while at Key West, Florida, there was no lessening 
of the depth of the water on the edge of the reefs. 

DAVID WILSON-BARKER. 


THE following table, showing some of the results of work 
done in connection with the solubility of carbonate of lime in 
sea-water will be of interest. The difference in solubility be- 
tween heavy dense corals and the lighter porous varieties is very 
marked. 


TABLE I.—Showing Solubility oj Carbonate of Lime, under 
different forms, in Sea-water, in grammes per litre. 





Material used. 


Temperature. 
Exposure 
minations made. 


Mean amount of 
Number of deter- 


CaCO; taken up. 

















| °C, |Hours| Grm. | 
Dead coral, Porites ... ooo] 27 12 

Coral san eee eee eee ae 27 12 
Harbour mud, Bermuda __... ove oo eos] 27 12 
lsophyllia dipsacea (Dana), Bermuda ... ooo} Of | 32 
Millepora ramosa (Pallas), Bermuda... ool 99 12 
Madrepora aspera (Dana), Mactan Island, Zebu) 27 12 


2. 

° 

we 

Tot 
RWYAIVAKUW 


Montipora folioso (Pallas), Amboyna _ ... eos] 27 12 | 0°043 
Gomastrea multilobata (Qualch), Amboyna ..| 10 12 | 0°073 | 
Porites clavaria (Lamk.), Bermuda ooo 


“7 10 12 





TABLE II. 
Weathered oyster-shells axe ooo ove «| 10 12 | 0331 3 
Mussels allowed to rot in sea-water seven days...| 27 | 168 | 0384 2 
Crystallized carbonate of lime ove ove ess| 30 12 | 0°123 2 
a@ Amorphous carbonate of lime (freshly prepared)} 10 — | 0649 2 
4 Ditto ditto ditto —1°66} — |o610| 2 
Melobesia, Kilbrennan Sound, Scotland ee] 10 12 |oo08| 3 


aand 6, The carbonate of lime was added as long as it dissolved. 





The figures in Table II. will give Mr. T. Mellard Reade 
facts (so far as laboratory experiments may) upon which to found 
reasonable views. Mr. George Young, who has made all the 
determinations under my direction, is one of the chemical staff 
attached to the Marine Station here. 

ROBERT IRVINE. 

Royston, Granton, near Edinburgh, April 16. 





Note on a Problem in Maxima and Minima. 


I sUPPOSE most lovers of elementary geometry who read the 
communication on the above subject from Mr. Chartres in 
Nature of February 2 (p. 320) admired the simple investigation 
he gave of the problem. 

I should like, however, to point out— 

(1) That it might be made still more elementary by proving 
EB + EC = ED without the aid of Book VI. 

Let E be any point on the arc of the circumcircle of an equi- 
lateral triangle BDC on which the angle D stands, and on ED 
as diameter describe a circle cutting EB, EC in B’, C’. 

_ Then 2 B’C’D = 2 BED = z BCD. 
Similarly z C’B’D = z CBD; 
. £300 = 4 BDC; 
“. B'C’D is equilateral. 
Hence B’E, EC’ are sides of a regular hexagon inscribed in the 
circle B’C’D, 
.. BE + EC’ = ED. 
Again, BD, DB’ = CD, DC’, 


and 2 BDB’ = zCDC’; 
.. BB’ =CC’; 
“.. BE + EC= BE + EC’ 
= ED. 


(2) If we assume Ptolemy’s theorem (conventionally quoted 


of it to acyclic quadrilaterals given in Todhunter’s ‘‘ Euclid,’ 
p. 318, and at the same time generalize the problem thus— 

To find a point E within a triangle such thatl. AE +m. BE 
+n. CE may bea minimum ; 1, m,n being such that any two 
are together greater than the third, 











On BC describe a triangle BCD such that BC:CD:DB:: 
7:m:n; the point required will be the intersection E of AD 
with the circumcircle of BCD if E is within the triangle ABC. 


For BE. CD + CE. BD = ED. BC, 
. mm. BE+2.CE=/.ED; 
.2.AE+m.BE+2.CE=/.AD., 


But if G is any other point on the arc BEC, 


m.BG+u2.CG=/.GD; 
~2,.AG+tm.BG+u.CG=/.AG+4/.GD; 
2.AG+m.BG+2.CG>/. AD. 


And if P be any point within the triangle ABC, but not on the 
circumference— 


BP .CD+CP.BD>PD. BC (Todhunter’s ‘‘ Euclid,” 
1. BE +e LP St. Ps [p- 318) ; 
2. AP+m. BP+2.CP>/.AP+/.PD; 
ot. AP+m. BP+2.CP>/. AD. 


If /, m, » are proportional to a, 4, c, E is the orthocentre of 
ABC. 

If 7, #, are proportional to ¢c, a, 4, or J, c, a, Eis one of the 
Brocard points of ABC, and the construction for E is equivalent 
to that of Mr. R. F. Davis for the Brocard points (‘‘ Reprint of 
Mathematics from the Educational Times,” vol. xlvii. App. II.). 

It will, of course, be seen that the triangle formed by drawing 
perpendiculars to AE, BE, CE through A, B, C, is the maxi- 
mum triangle with its sides proportional to /, m, 2 and passing 
through A, B, C. Prof. Genese has kindly supplied me with 
an elementary investigation of the problem, depending on the 
construction of that triangle. 

It may also be seen that the question has an intimate con- 
nection with one proposed by Mr. Morgan Jenkins in the 
Educational Times for August 1, 1884 :— 

If on the three sides of a triangle, ABC, there be described 
any three triangles, BDC, CEA, AFS, either all externally or 
all internally having their angles in the same order of rota- 
tion, and the angles which are contiguous to the same corner of 
ABC equal to each other, prove that AD, BE, and CF meet in 
a point O, which is also the common point of intersection of 
the circumcircles of BDC, CEA, AFB (‘ Reprint,” vol. xliii. 
pp. 88-91). EDWARD M. LANGLEY. 

Bedford, April 14. 





Self- Induction. 


I FIND I am being quoted as having said that an iron con- 
ductor has less self-induction than a copper one. You will 
perhaps spare me a line to disclaim any such statement. It is 
one which seems to me on the face of it absurd. 





#8 Euclid, VI. D) we may as well assume the known extension 


OLIVER J. LODGE, 
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SUGGESTIONS ON THE CLASSIFICATION OF 
THE VARIOUS SPECIES OF HEAVENLY 
BODIES. 

Il. 


II.—CLASSIFICATION. 
I, FORMER CLASSIFICATIONS OF STARS. 


N the various classifications of the celestial bodies 
which have been attempted from time to time, nebulz 
and comets have been regarded as things apart from the 
stars ; but from what I have stated in the first part of 
this paper, relating to the origin of the various groups of 
heavenly bodies, it is clear that it is not only unnecessary 
but unphilosophical to make such a separation; and 
indeed, if any such separation were needed, such a result 
would seem to indicate that the line of evolution is by no 
means so simple and clear as it really seems to be. But 
although it is no longer necessary to draw this distinction, 
itis important that I should state the various spectro- 
scopic classifications which have been attempted in the 
case of the stars. With this information before us, we 
shall be better able to see the definite lines on which any 
new classification must be based to include all celestial 
forms. 
Fraunhofer, Rutherfurd, and Secchi. 
When we inquire into the various labours upon which 
our present knowledge of the spectra of the various orders 





of “stars” are based, the first we come across are those of | : : 
: | the first and second had line spectra and the third and 


Fraunhofer, who may be said to have founded this branch 
of scientific inquiry in the year 1814. 

Fraunhofer not only instituted the method of work 
which now is found to be the most effective, but his ob- 
servations at that time were so excellent that he had no 
difficulty in finding coincidences between lines in the sun 
and in Venus. 

Fraunhofer’s reference to his observations 
follows :— 

“T have also made several observations on some of the 
brightest fixed stars. As their light was much fainter 
than that of Venus, the brightness of their spectrum was 
consequently still less. I have nevertheless seen, without 
any illusion, in the spectrum of the light of Sirius, three 
large lines, which apparently have no resemblance with 
those of the sun’s light. One of them is in the green, 
and two in the blue space. Lines are also seen in the 
spectrum of other fixed stars of the first magnitude ; but 
these stars appear to be different from one another in 
relation to these lines. As the object-glass of the tele- 
scope of the theodolite has only thirteen lines of aperture, 
these experiments may be repeated, with greater precision, 
by means of an object-glass of greater dimensions.” * 

He did not attempt to classify his observations on 
stellar spectra, but, as pointed out by Prof. Dunér (“ Les 
Etoiles 4 Spectres de la Troisiéme Classe,” p. 3), those 
that he most particularly mentions are really remarkably 
diverse in their characteristics. 

In these researches Fraunhofer was followed by Ruther- 
furd, who, in the year 1863, was the first to indicate that 
the various stellar spectra which he had then observed were 
susceptible of being arranged into different groups. His 


runs as 


| sidered. 





the type, presents spectra wholly unlike that of the sun, 
and are white stars. The third group, comprising 
a Virginis, Rigel, &c., are also white stars, but show no 
lines ; perhaps they contain no mineral substance, or are 
incandescent without flame.” 

Soon afterwards Secchi carried on the inquiry, and 
began in 1865 by dividing the objects he had then 
observed into two types. These two types were sub- 
sequently expanded in 1867 into three (“ Cataloge delle 
Stelle di cui si e determinato lo Spettro Luminoso,” 
Secchi, Parigi, 1867): first, white stars, like a Lyrae; 
secondly, yellow stars, like Arcturus ; and, thirdly, deeply 
coloured stars, like a Herculis anda Orionis. The order 
of these types was not always as stated, but I have not 
been able to find the exact date at which the order was 
changed (Dunér, “ Sur les Etoiles,” p. 128). Secchi sub- 
sequently added a fourth type, in which the flutings 
were less numerous. There is little doubt that Secchi 
was led to these types not so much by any considerations 
relating to the chemical constitution of the atmospheres 
of these bodies as in relation to their colours. His first 
classifications, in fact, simply separated the white stars 
from the coloured ones (see on this point “ Le Scopirte 
Spettroscopiche,” P. A. Secchi, Roma, 1865). 

The fourth type included, therefore, stars of a deeper red 
colour than those of the third, and Secchi pointed out that 
this was accempanied by a remarkable change in the 
spectrum ; in fact, of Secchi’s four types thus established, 


fourth had fluted ones. At that time the important dis- 
tinction to be drawn between line- and fluted-spectra was 
not so well recognized as it is at present ; and further the 
relation of spectra to temperature was not so fully con- 
Secchi, as a result of laboratory work, however, 


| at once showed an undoubted connection between the ab- 





paper was published in Sz//éman’s Fournal (vol. xxxv. | : > 
| des bandes nuancées. Ces derniers groupes appartiennent 


p. 71), and, after giving an account of the observations 
actually made, continues as follows :— 

““The star spectra present such varieties that it is 
difficult to point out any mode of classification. For the 
present, I divide them into three groups :—First, those 
having many lines and bands, and mostly resembling the 
sun, viz. Capella, 8 Geminorum, a Orionis, Aldebaran, 
y Leonis, Arcturus, and 8 Pegasi. These are all reddish 
or golden stars. The second group, of which Sirius is 

* The Bakerian Lecture. delivered at the Royal Society on April r2, by 
J. Norman Lockyer, F.R.S. Continued from p. 590. 

? “On the Refractive and Dispersive Power of Different Species of Glass, 


with an Account of the Lines which cross the Spectrum,” Fraunhofer, trans. 
lated in Edin, Philosophic Journal, vol. x., October to April, 1323-24, p. 39, 





sorption flutings in the stars of the fourth type and those 
seen in the spectrum of carbon under certain conditions; 
and although this conclusion has been denied, it has since 
been abundantly confirmed by Vogel and others (see 
Vogel, Publicationen, Potsdam, No. 14, 1884, p. 31). 


Relation to Temperature. 


At the time that Secchi was thus classifying the stars, 
the question was taken up also by Zéllner, who in 1865 
first threw out the suggestion that the spectra might pro- 
bably enable us to determine somewhat as to the relative 
ages of these bodies ; and he suggested that the yellow and 
red light of certain stars were indications of a reduction 
of temperature (Zéllner, “ Photometrische Untersuch- 
ungen,” p. 243). 

In 1868 this subject occupied the attention of Angstrom 
with special reference to the contrasted spectra of lines 
and flutings. On this he wrote as follows, showing that 
temperature considerations might help us in the matter of 
variable stars (“Recherches sur le Spectre solaire,” 
Upsala, 1868) :— 

*‘ D’aprésles observations faites par MM. Secchi et Hug- 
gins, les raies d’absorption dans les spectres stellaires sont 
de deux espéces: chez l’une, le spectre est rayé de lignes 
trés-fines, comme le spectre solaire ; chez |’autre, les 
raies constituent des groupes entiers 4 espaces égaux ou 


vraisemblablement aux corps composés, et je mentionneral, 
en particulier, que ceux trouvés dans le spectre de @ 
Orionis ressemblent fort aux bandes lumineuses qué 
donne la spectre de l’oxyde de manganése. Supposé que 
ma théorie soit juste, l’'apparition de ces bandes doit donc 
indiquer que la température de l’étoile est devenue assez 
basse pour que de telles combinaisons chimiques puissent 
se former et se conserver. woe 
“Entre ces deux limites de température chez les étoiles, 
limites que l’on peut caractériser par la présence de l'une 
ou de lautre espéce des raies d’absorption, on peut 
s’imaginer aussi un état intermédiaire, dans lequel les 4% 
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composés peuvent se former ou se dissocier, suivant les 
variations de température auxquelles ils sont assujettés 
par l’action chimique méme. Dans cette classe doivent 
probablement ¢tre comprises les étoiles dont l’intensité 
de lumiére varie plus ou moins rapidement, et avec une 
périodicité plus ou moins constante.” 

In the year 1873, 1 referred to this subject in my Baker- 
ian Lecture (PAz/. Trans. vol. clxiv. pt. 2, 1873, p. 492), in 


which I attempted to bring to bear some results obtained | in 
| siderable, and I added an inference from this: “ plus une 


in solar inquiries upon the question of stellar temperatures. 
I quote the following paragraphs :— 
I. The absorption of some elementary and compound 
gases is limited to the most refrangible part of the spec- 
trum when the gases are rare, and creeps graduaily into 


the visible violet part, and finally to the red end of the | 


spectrum, as the pressure is increased. 

II. Both the general and selective absorption of the 
photospheric light are greater (and therefore the tempera- 
ture of the photosphere of the sun is higher) than has 
been supposed. 

III. The lines of compounds of a metal and iodine, 





bromine, &c., are observed generally in the red end of the | 


spectrum, and this holds good for absorption in the case 
of aqueous vapour. 

Such spectra, like those of the metalloids, are separated 
spectroscopically from those of the metallic elements by 
their columnar or banded structure. 

IV. There are, in all probability, no compounds 
ordinarily present in the sun’s reversing flayer. 

V. When a metallic compound vapour, such as is re- 
ferred to in III.,is dissociated by the spark, the band 


spectrum dies out, and the elemental lines come in, | 


according to the degree of temperature employed. 
Again, although our knowledge of the spectra of stars 


is lamentably incomplete, I gather the following facts | 


from the work already accomplished with marvellous skill 
and industry by Secchi, of Rome. 

VI. The sun, so far as the spectrum goes, may be re- 
garded as a representative of class (8) intermediate be- 
tween stars (a) with much simpler spectra of the same 
kind and stars (y) with much more complex spectra of a 
different kind. 

VII. Sirius, as a type of a, is (1) the brightest (and 
therefore hottest ?) star in our northern sky; (2) the blue 
end of its spectrum is open,—it is only certainly known to 


contain hydrogen, the other metallic lines being exceed- | 
ingly thin, thus indicating a small proportion of metallic | aad : 
| In some stars they are invisible, and then faint bands are 


vapours ; while (3) the hydrogen lines in this star are 
enormously distended, showing that the chromosphere is 
largely composed of that element. 

There are other bright stars of this class. 


VIII. As types of y the red stars may be quoted, the | 


spectra of which are composed of channelled spaces and 
bands, and in which naturally the blue end is closed. 
Hence the reversing layers of these stars probably contain 
metalloids, or compounds, or both, in great quantity ; 
and in their spectra not only is hydrogen absent, but the 
metallic lines are reduced in thickness and intensity, 


which in the light of V., azte, may indicate that the | 


metallic vapours are being associated. It is fair to assume 

that these stars are of a lower temperature than our sun. 
In the same year, in a letter to M. Dumas, published in 

the Comptes rendus,! | again pointed out that, if we con- 


se Il semble que plus une étoile est chaude, plus son spectre est simple, et 
que les éléments métalliques se font voir dans l’ordre de lines poids anato- 
miques, Ainsi nous avons :— 
(x) Des €toiles trés brillantes, of nous ne voyons que I'hydrogéne ex 
quantité énorme, et le magnésium. 
(2) Des étoiles plus froides, comme notre soleil, ot: nous trouvoas:— 
H + Mg + Na. 
. H + Mg + Na+Ca. Fe, &c. ; 
dans ces étoiles, pas de métalloides. 
“ia G) Des étoiles plus froides encore, dans lesquelles tous les éléments 
wtalliques sont associés, oti leurs lignes ne sont plus visibles, et ott nous 
n avons que les spectres des métalloides et des composés. 
(4) Plus une étoile est Agée, plus I’hydrogéne libre disparait ; sur la terre 
nous ne trouvons plus Il’hydrogéne en liberté.” 





sider merely the scale of temperature, a celestial body with 
flutings in it would be cooler than one which had lines in 
its spectrum ; and I also pointed out that, taking the con- 
siderable development of the blue end of the spectrum in 
white stars as contrasted with its feeble exhibition in 
stars like our sun, we had strong presumptive evidence 
to the effect that the stars like a Lyre, with few lines in 
their spectra, were hotter than those resembling our sun, 
in which the number of lines was very much more con- 


étoile est chaude, plus son spectre est simple.” This re- 
lated merely, as I have said before, to the consideration 
of one line of temperature. 


Vogel's Classification. 


In the year following my paper, the most considerable 
classification which has been put forward of late years 
was published by Dr. Vogel (4s¢7. Nach., No. 2000), who, 
basing his work on the previous types of Secchi, and 
taking into account the inference I drew in my letter 
to Dumas, modified Secchi’s types to a certain extent, 
but always along one line of temperature, the leading idea 
being, as I gather from many remarks made in Dunér’s 
admirable memoir, to be referred to presently, that the 
classification is based upon descending temperatures, 
and that all the stars included in it are supposed at one 
time or other to ave had a spectrum similar to that of 
a Lyre.! 

This classification is as follows :— 

CLASS I. Spectra in which the metallic lines are ex- 
tremely faint or entirely invisible—The most refrangible 
parts, blue and violet, are very vivid. The stars are 
white. 

(a) Spectra in which the lines of hydrogen are very 
strong. 

(b) Spectra in which the lines of hydrogen are wanting. 

(c) Spectra in which the lines of hydrogen and D, are 
bright. 

Ciass II. Spectra in which the metallic lines are 
numerous and very vistble—The blue and violet are 
relatively weaker; in the red part there are sometimes 
faint bands. The colour of the stars is clear bluish 
white to deep reddish yellow. 

(a) Spectra with numerous metallic lines, especially in 
the yellow and green. The lines of hydrogen are gener- 


ally strong, but never as strong as in the stars of Class I. 








generally seen in the red formed by very close lines. 

(6) Spectra in which besides dark lines and isolated 
bands there are several bright lines. 

Ciass III. Spectra in which besides the metallic 
lines there are numerous dark bands in all parts of the 
spectrum, and the blue and violet are remarkably faint.— 
The stars are orange or red. 

(a) The dark bands are fainter towards the red. 

(4) The bands are very wide, and the principal are 
fainter towards the violet. 

It is pointed out that if this classification be true, there 
must be links between all the classes given. Now it is 
perfectly obvious that if this classification includes in its 
view all the stars, and if there is a line of ascending as 
well as descending temperatures—that is to say, if some 
of the stars are increasing their temperatures, while others 
are diminishing them—the classification must give way. 

It is not difficult to see, in the light of my communica- 
tion to the Society of November 17, that it has given way 
altogether, and principally on this wise. 

The idea which underlies the classification is that a 
star of Class I. oncooling becomes a star of Class II., 
and that a star of Class II. has as it werea choice before 

* «Car selon la théorie il faudra que tét ou tard toutes les étoiles de la 


premiére classe deviennent de la seconde, et celles-ci de la troisién e’” 


(Duner). 
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it of passing to Class III.a@ or Class III.46. Thus under 
certain conditions its spectrum will take on the appearance 
of Secchi’s third type, Class III.@ (Vogel) ; on certain other 
conditions it will take on the appearance of Secchi’s fourth 
type, Class 111.4 (Vogel). There is now, however, no 
manner of doubt whatever that Secchi’s Class III.a re- 
presents stars in which the temperature is increasing, 
and with conditions not unlike those of the nebulea— 
that is to say, the meteorites are yet discrete, and that 
they are on their way to form bodies of Class II. and 
Class I. by the ultimate vaporization of all their meteoric 
constituents. There is equally no manner of doubt that 
the stars included in Class III.4 have had their day ; that 
their temperature has been running down, until owing to 
reduction of temperature they are on the verge of invisi- 
bility brought about by the enormous absorption of carbon 
in their atmospheres. 

Pechiile was the first to object to Vogel’s classification, 
mainly on the ground that Secchi’s types 3 and 4 had 
been improperly brought together; and my work has 
shown how very just his objection was,’ and how clear- 
sighted was his view as to the true position of stars of 
Class III.é. 


II. PROPOSED NEW GROUPING OF ALL CELESTIAL 
BODIES ACCORDING TO TEMPERATURE. 


Having, then, gone over the various classifications of 
stars according to their spectra, I now proceed to consider 
the question of the classification of celestial bodies from 
a more advanced point of view. I pointed out in the 
year 1886 that the time had arrived when stars with 
increasing temperatures would require to be fundamentally 
distinguished from those with decreasing temperatures, 
but I did not then know that this was so easy to 
accomplish as it now appears to be (NATURE, vol. xxxiv. 
p. 228) ; and as I have already stated, when we consider 
the question of classification at all, it is neither necessary 
nor desirable that we should limit ourselves to the stars ; 
we must include the nebulz and comets as well, and 
the question of variability does not really concern us, 
because it is as a rule in its extremest form the passage 
of a body giving one spectrum to a body giving another 
even if of a different type, owing to sudden changes of 
temperature. 


1 “*M, Vogel a proposé une classification suivant les diverses phases de 
refroidissement indiquées par les spectres, dans laquelle il fait des types III. 
et 1V. de Secchi deux subdivisions d’une méme classe, III.a et III 6. Mais 
je trouve certaines difficultés négatives contre cette classification relativement 
au réle qu’y joue la III.4. En effet, il est admis que le IV. type de 
Secchi se distingue nettement du III. type, non seulement par la position et 
la quantité des zones obscures, mais aussi par le fait trés-remarquable, que les 
principaies de ces zones sont bien définies et brusquement interrompues du 
cété du violette dans le III. type du cété du rouge dans le IV. Or, si le IV. 
type doit représenter une des phases de refroidissement, par lesquelles 
passent les étoiles, on peut faire deux hypothéses. La premiére est que le 
spectre du IV. type soit coordonné au spectre du III. type, de maniére qu’il 
ait des étoiles, qui passent de la phase représentée par le II. type, a la 

hase représentée rar le III. type, et d’autres, qui passent d.rectement du 

I. type au IV. Mais cette hypothése est inadmissible. Car on connait de 
spectres entremédiaires entre le I. et le II. type, et entre le II. et III. ; mais 
on ne connait pas, & ce que je sache, de spectres du II. type tendant au IV. 
Reste donc l’hypothése, que la phase de refroidissement, représentée par le 
spectre du IV. type, soit postérieure & la phase représentée par le IIT. type, de 
maniére que les spectres des étoiles passent du III. au IV. type. Sice passage 
se fait peu & peu, il devrait avoir des spectres entremédiaires entre le I1I. et 
le IV. type ; mais quoique Secchi par exemple le 17 Jan., 1868, ait déterminé 
le spectre de l’étoile 273 Schjell., comme semblant entremédiaire entre le 
III. et le IV. type, il l’a plus tard reconnu du IV. type, et l’existence de 
spectres du III.-IV. type n’est nullement prouvée. On pourrait objecter 
que les étoiles du 1V. type sont peu nombreuses et en général si petites que 
leurs spectres sont difficiles & voir, et que par conséquent il pourrait y avoir 
parmi ces spectres quelques-uns, qui se rapprochassent du III. type. Mais 
je réponds A cette remarque, que les spectres du III.-1V. type, indiquant une 
phase moins refroidie, devraient au contraire en général appartenir & des 
étoiles plus grandes que celles ayant des spectres du IV. type. Si on veut 
supposer que le passage du III. au IV. type se fasse subitement, ou par une 
catastrophe, pendant laquelle apparaissent des lignes brillantes, cette sup- 
position méme constituerait une différence physique bien plus distincte entre 
le III. et le IV. type, qu’entre le II. et le III. ; et le IV. type représenterait 
une phase bien distincte, la dernitre peut-étre avant l’extinction totale. Le 
réle physique du IV. type est donc encore si mystérieux, que j'ai cru pouvoir 
encore me conformer a l’exemple de d’Arrest, en suivant ta classification 
formelle de Secchi.” —C. F. Pechiile, ‘‘ Expédition Danoise pour I’Observation 
du Passage de Venus, 1882,”’ p. 25 (Copenhagen, J. H. Schultz, 1883). 





In the first classification on these lines, which is 
certain to be modified as our knowledge gets more 
exact, it is desirable to keep the groups as small in 
number as possible; the groups being subsequently 
broken up into sub-groups, or, as I prefer to call them, 
species, as the various minute changes in spectra brought 
about by variations of temperature are better made out. 

In my paper of November 17 (NATURE, vol. xxxvii, 
p- 84), I gave a diagram of the “temperature curve,” on 
which is shown the distribution of nebulz and of stars as 
divided into classes by Vogel, on the two arms of the 
curve. 

On one arm of this we have those stages in the various 
heavenly bodies in which in each case the temperature is 
increasing, while on the other arm we have that other 
condition in which we get first vaporous combination, 
and then ultimately the formation of a crust due to the 
gradual cooling of the mass in dark bodies like, say, the 
companion to Sirius. At the top we of course have that 
con’ tion in which the highest temperature must be 
assumed to exist. 

To begin, then, a more general classification with the 
lowest temperatures, it is known that the nebulz and 
comets are distinguished from most stars by the fact that 
we get evidence of radiation. Absorption has been sus- 
pected in the spectra of some nebule,! and has been 
observed beyond all doubt in some comets.” But there are 
some stars in which we also get radiation, accompanied 
by certain absorption phenomena; but there is no 
difficulty in showing that these bodies are more special 
on account of their bright lines than on account of their 
absorption bands. We may therefore form the first group 
of bodies which are distinguished by the presence of 
bright lines or flutings in the spectrum. 

The presence or absence of carbon will divide this 
group into two main divisions, which, however, we may 
neglect in the following very brief sketch which I give in 
advance of a more detailed treatment. 

The first species in this group would contain the nebulz, 
in which only the spectrum of the meteoric constituents 
is observed. In the second species we find the spectrum 
of hydrogen added. 

Another early species would contain those bodies in 
which the nebula spectrum gets almost masked by a con- 
tinuous one, such as Comets 1866 and 1867, and the great 
nebula in Andromeda. 

In the second division will be more condensed 
swarms still, in which, one by one, new lines are added 
to the spectra, and carbon makes its appearance ; while 
probably the last species in this group would be bodies 
represented by y Cassiopeiz. : 

The great distinction between the first group and the 
second would be that evidences of absorption now become 
prominent, and side by side with the bright flutings of 
carbon and occasionally the lines of hydrogen we have 
well-developed fluting absorption. 

The second group, therefore, is distinguished from the 
first by mixed flutings—that is to say, the presence of 
bright and dark flutings as well as lines in the spectrum. 

I give a detailed examination into the species of this 
group in the next part of this memoir. 


1 “ Nebula [No. 117, 5th. 32 M. R.A. oh. 35m. 5°3s.; N.P.D. 49° 54 
12""7._ Very, very bright; large, round; pretty suddenly much brighter in 
the middle].—This small but bright companion of the great nebula in 
Andromeda presents a spectrum exactly similar to that of 31 M [the great 
nebula in Andromeda]. The spectrum appears to end abruptly in the 
orange; and throughout its length is not uniform, but is evidently cr 
either by lines of absorption or by bright lines” (Huggins, PAz/. Trans. vol. 
cliv. p. 441). 

“s Oa dark band was noticed at wave-length 567’9” (Copeland, Comet 
III., 1881, Copernicus, vol. ii. p. 226). 

** May 20.—With none of these dispersions could an beighe bands, 
properly so called, be distinguished; but two faint broad dark bands, or 
what gave that impression, crossed the spectrum. ... A third dark band 
was suspected near D on the blue side of that line” (Maunder, Comet a 1882 
(Wells), ‘‘ Greenwich Spectroscopic Observations, 1882,” p 34). 


The dark bands were observed again, and their wave-lengths measured 
on May 31” (¢érd. p. 35). 
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The passage from the second group to the third brings 
us to those bodies which are increasing their tempera- 
ture, in which radiation and fluting absorption have given 
place to line absorption. . 

At present the observations already accumulated have 
not been discussed in such a way as to enable us to state 
very definitely the exact retreat of the absorption, by 
which I mean the exact order in which the absorption 
lines fade out from the first members to the last in the 
group. We know generally that the earlier species will 
contain the line absorption of those substances of which 
we get a paramount fluting absorption in the prior group. 
We also know generally that the absorption of hydrogen 
will increase while the other diminishes. 

The next group, the fourth, brings us to the stage of 
highest temperature, to stars like a Lyre; and the 
division between this group and the prior one must be 
more or less arbitrary, and cannot at present be defined. 
One thing, however, is quite clear, that no celestial body 
without all the ultra-violet lines of hydrogen discovered 
by Dr. Huggins can claim to belong to it. 

We have now arrived at the culminating point of 
temperature, and now pass to the descending arm of the 
curve of temperature. The fifth group, therefore, will 
contain those bodies in which the hydrogen lines begin 
to decrease in intensity, and other absorptions to take 
place in consequence of reduction of temperature. 

One of the most interesting problems of the future will 
be to watch what happens in bodies along the descending 
scale, as compared with what happens to the bodies in 
Group III. on the ascending one. But it seems fair to 
assume that physical and chemical combinations will now 
have an opportunity of taking place, thereby changing 
the constituents of the atmosphere ; that with every de- 
crease of temperature anincrease in the absorption lines 
may be expected, but it will be unlikely that the last 
species in this group will resemble the first one in 
Group III. 

The next group, the sixth, is Secchi’s type IV. 
and Vogel's Class III.4, its distinct characteristics 
being the absorption flutings of carbon. The species 
of which it will ultimately be composed are already 
apparently shadowed forth in the map which accom- 
panies Dunér’s volume, and they will evidently . be 
subsequently differentiated by the gradual addition of 
other absorptions to that of carbon, while at the same 
time the absorption of carbon gets less and less distinct. 

To sum up, then, the classification I propose consists 
of the following groups :— 

Group I.—Radiation lines and flutings predominant. Absorp- 

tion beginning in the last species. 

Group II.—Mixed radiation and absorption predominant. 

Group III.—Line absorption predominant, with increasing 
temperature. The various species will be 
marked by increasing simplicity of spectrum. 

Group IV.—Simplest line absorption predominant. 

Group V.—Line absorption predominant, with - decreasing 
temperature. The various species will be 
marked by decreasing complexity of spec- 
trum. 

Group VI.—Carbon absorption predominant. 

Group VII.—Extinction of luminosity. 


It will be seen from the above grouping that there are 
several fundamental departures from previous classifica- 
tions, especially that of Vogel. 

_The presence of the bright flutings of carbon associated 
with dark metallic flutings in the second group, and the 
presence of only absorbing carbon in the sixth, appears to 
me a matter of fundamental importance, and to entirely 
invalidate the view that both groups (the equivalents of 
IIIa and III.6 of Vogel) are produced from the same 
mass of matter on cooling. 


This point has already been dwelt upon by Pechiile. 


Another point of considerable variation is the separa- 
tion of stars with small absorption into such widely 
different groups as the first and fourth, whereas Vogel 
classifies them together on the ground of the small 
absorption in the visible part of the spectrum. But that 
this classification is unsound is demonstrated by the fact 
that in these stars, such as y Cassiopeiz and 8 Lyre, 
we have intense variability. We have bright hydrogen 
lines instead of inordinately thick dark ones; and on 
other grounds, which I shall take a subsequent oppor- 
tunity of enlarging upon, it is clear that the physical con- 
ditions of these bodies must be as different as they pretty 
well can be. 

It will be seen also that, with our present know- 
ledge, it is very difficult to separate those stars the 
grouping of which is determined by line absorption into 
the Groups III. and V., for the reason that so far, seeing 
that only one line of temperature, and that a descending 
one, has been considered, no efforts have been made to 
establish the necessary criteria. I made this point in the 
paper to which I have already referred in connection 
with the provisional curve, and for purposes of complete- 
ness I introduce here the chief part of what I wrote on 
that occasion. 

(To be continued.) 





THE HITTITES, WITH SPECIAL REFERENCE 
TO VERY RECENT DISCOVERIES: 


x. 


Gon months ago the Rev. Greville J. Chester brought 
to this country a quadrangular hematite seal found 
near Tarsus. Though this seal shows, in certain particu- 
lars, some analogy with the Yuzgat seal, yet it gives little 
or no additional aid in the decipherment of the inscrip- 
tions. It presents, nevertheless, features of very great 
interest. Prof. Sayce scarcely goes beyond the merits of 
the seal when he says that it possesses a “unique and 
splendid character ; nothing like it has ever before been 
brought to the notice of European scholars.”? The seal 
is engraved not only on the base (1), but also on the four 
sides, while opposite the base the stone was so cut as to 
serve the purpose of a handle. On four out of the five 
engraved faces are to be seen two figures—one seated and 
one standing. These may be supposed to represent men 
or deities, or possibly, in some cases, ideal personages. 
At first sight it may seem difficult to discern any general 
aim or connected purpose in the curious figures depicted. 
On more attentive examination, however, there is seen to 
be exhibited a pervading principle of ¢r7-unzty, especially 
as exemplified in the triangle and thetrident. Moreover, 
while on three faces of the seal (1, 2, 5) there are figures 
with the “ pig-tail” (an appendage which suggests a con- 
nection with the Hittites), it appears tolerably evident 
that the engraver of the seal intended to represent the 
personages with this appendage as destitute of the valu- 
able knowledge and power connected with the mysterious 
three-in-oneness of the triangle and the trident. This is 
entirely in accordance with the position that the wearers 
of the pig-tail were still regarded as aliens and intruders 
when the seal was engraved. 
On the base (1), a figure standing or advancing holds 
in the left hand a trident-like object, which is probably to 
be understood as a plant; though, like the curious symbols 
on the Boghaz-Keui bas-relief (supra, pp.. 513, 514), it 
must be somewhat idealized. Certainly, it would seem 
t Based on Lectures delivered by Mr. Thomas Tyler at the British Museum 
in January 1888. Continued from p. 593. ‘ 
2 Archeological Journal, December 1887. Prof. Sayce’s paper is accom- 
panied by an autotype representation of the seal. I may here mention, also, 
that impressions of this seal, as also of the Yuzga: seal and the seal of 


Tarkutimme, may be obtained at a small cost from Mr. A. Ready, of the 
British Museum, 
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difficult or impossible to identify it with any known 
vegetable production. And it would be equally difficult 
to determine what is the plant held in the hand of the 
sitting figure wearing the pig-tail,! though there seems to 
be a flower with a long depending and somewhat fibrous 
root. The two objects apparently are presented in com- 
parison or competition, while that in the hand of the 
standing figure has the superiority. 

On the second face a very curious scene is depicted. 
Above a kind of altar in the centre is a trident-like object, 
evidently identical with that already described. The 
trident-like object is between two symbols of remarkable 
form, capped with equilateral triangles. On these remark- 
able symbols, which probably represent life in general, or 
particularly human life, something more must be said 
directly. ‘A figure, probably that of a deity, with the head 
of a hawk or eagle,’ is pouring out a libation at the foot 






\ SHGHO 


























Fic. V.—The Tarsus seal (enlarged). 


of the altar, and thus, we may presume, is confessing the 
superiority of the sacred objects above. On the other 
side of the altar is, it may be supposed, another deity, 
having above his head the winged solar disk, and in his 
left hand a double three-forked thunderbolt, introduced 
here, it may be supposed, as another emblem of tri-unity. 

On the third face there is no personage wearing the 


1 Prof. Sayce has rightly recognized the presence of the “ pig-tail,” but 
when he says that this appendage “characterizes Hittite female figures” 
(op. cit. p. 348), I fail to see any adequate grounds for the assertion. This, 
1 should say, is not the mode of wearing the hair seen on the Boghaz-Keui 
bas-relief; and I am not acquainted with other evidence which would in any 
way justify the statement. 

* The form of this deity suggests a possible relation with the eagle-headed 
deity on the Assyrian monuments, concerning which Assyriologists have been 
hitherto unable to give any adequate explanation. Perhaps some fresh light 
may be eventually derived from the “‘pig-tail” here appended. 





pig-tail. Both the seated and the standing figures appear 
to be occupied with the mystery of the triangle. The 
engraver of the seal, moreover, as though determined that 
we should not mistake his meaning, actually represents 
the seated figure as forming a triangle with one hand. On 
face (4) the triangle formed by the hand is particularly 
clear in the impression of the seal ; but there can scarcely 
be a doubt that the intention is the same also on this face 
(3) as well as on (2) and (5). How the triangle is sup- 
posed to be formed by the hand I am unable to say. Bycom- 
paring the two hands of the seated figure in (3) it becomes 
evident that the goat standing on the left hand is here 
introduced as forming a triangle by his position. But 
still more remarkable and interesting is the personage 
standing, if considered together with the associated 
objects. This personage is supporting, apparently by a 
cord, a figure similar to those spoken of in connection 
with the second face as probably representing life in 
general, or more particularly the principle of human life. 
From the circular head of the figure are projecting what 
look like ears, but the triangular cap with which the head 
is covered on the second face is now seen above. The per- 
sonage supporting the figure has in his left hand one rod 
held vertically, and in the right two vertical and parallel 
rods, thus suggesting the triangular number, three, a 
number regarded in antiquity as especially sacred. 

The fourth face presents a single seated figure, making, 
as said just above, a triangle with the right hand. The 
left hand holds captive a hare as well as a bird with wings 
extended. The intention would seem to be to set forth 
the subjugation of the lower animals through the influence 
of such supposed occult and mysterious powers as those 
of the triangle. In front is an altar or table with objects 
upon it, which, it should be observed, are three in number. 
Above is a symbol generally identical with those spoken 
of in connection with faces (2) and (3), but here it is 
imperfect. 

On the last face (5) we have apparently a competition 
between a pig-tailed figure standing or advancing and 
another figure seated. The pig-tailed figure holds two 
parallel rods or spears; and it would certainly appear 
that he is to be regarded as unequal in power to the 
seated figure, who is making a triangle with the left hand, 
while in the right hand is that symbol of tri-unity, the 
trident, now of more usual form, and differing consider- 
ably from the trident-like objects of (1) and (2). On the 
middle point of the trident is a bird with wings expanded. 
In this last respect the intention would seem to be some- 
what similar to that expressed by the hare and bird held 
captive on face (4). 

The Tarsus seal is probably less ancient than the Yuzgat 
seal ; but there are nevertheless important points of resem- 
blance, which may be reasonably taken as indicating a 
relationship more or less close. On both seals are to be 
seen the triangle and the trident, though on the Tarsus 
seal the form of the latter has become greatly changed. 
Both seals, also, have the winged solar disk. The wearing 
a horn in front of the head is another mark of resem- 
blance ; and the figures on both seals have the turned-up 
toes of the so-called “ Hittite boots.” The eagle-headed 
figure making the libation has a good deal of similarity 
to what, as depicted on the Yuzgat seal, I regard asa 
woman closely veiled, with some object, probably a baby, 
suspended from her arm (supra, p. 560). Notwithstanding 
any superficial resemblance, however, the objects de- 
lineated are certainly very different. The explanation 
probably is, that the respective engravers had in view 4 
common typical form, which was in each case modified 
as the particular purpose required. A similar remark 
may be made with respect to the table or altar on (4), and 
the object before the king on the Yuzgat seal. 

Whether the Tarsus seal will be found of importance 
with regard to the history of geometry, it would be diffi- 
cult to say. This may to some extent depend on the date 
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to which the seal is to be referred. But, whatever may 
be the case with respect to the general history of 
geometry, certainly there are indications of something very 
like Pythagoreanism, such as we should by no means have 
expected to find on a Hittite or Asiatic monument. Still, 
however unexpected these indications may be, the scien- 
tific spirit requires that we should be loyal to facts. Among 
such indications may perhaps be placed the mysterious 
powers or properties apparently associated with vegetable 
forms on the Tarsus seal, as also on the Boghaz-Keui 
sculpture. But still greater importance and interest 
attach to the evidence of the seal as to the attribution of 
occult significance to number and to geometrical form. 
By the vertical rods of face (3) we are reminded of the 
Pythagorean doctrine concerning duality and unity, the 
even and the odd. (Plutarch, De Js. 48.) Moreover, we 
can scarcely mistake the sinister character of duality when 
we observe that the two parallel rods are carried on face (5) 
by the pig-tailed figure. Very probably the indications 
on the seal point to one of the sources whence were derived 
the doctrines attributed to Pythagoras. And such a view 
accords very well with the ancient tradition concerning 
the travels of Pythagoras, and the composite nature of 
Pythagoreanism. 

But some additional consideration requires to be given 
to the figure on the Tarsus seal (faces 2, 3, 4), which I 
have spoken of as a symbol of life. In investigating 
the significance of this figure the most convenient method 
may be to compare it with the symbol most nearly re- 
sembling it which can be found elsewhere. This is to be 
seen on the coinage of Cyprus (Fig. W, 2). Here we have 


RAT R 


q 2 3 4 


Fic. W.—1, Symbol on Tarsus seal; 2, symbol on Cypriote coinage 
3, crux ansata ; 4, symbol cn Indo-Scythian coin. 


the rounded head (though without the projections on the 
symbol of the Tarsus seal), the horizontal stroke or body, 
and the divergent legs. True, on the seal there are slight 
projections at the ends of the horizontal piece, and at the 
ends of the divergent legs there are the “ Hittite boots” ; 
but in this last particular the symbol on the seal resembles 
the mandrake at Boghaz-Keui (swfra, p. 514), the ends 
of the root being similarly turned up and meta- 
morphosed.t As to the meaning of the symbol on the 
Cypriote coinage, we can make a reasonable inference 
from the fact that it seems to be introduced as an alterna- 
tive symbol in place of the crx ansata, or symbol of life, 
which, indeed, is quite common on Cypriote coins.2. The 
crux ansata was possibly derived from Egypt, but still it 
may very well be regarded as giving an indication of the 
meaning of the other symbol. If, however, the divergent 
legs of (2) are supposed to collapse, we have at once acrux 
ansata (3). The evidence so far would go towards the 
conclusion that the symbol on the Tarsus seal is a symbol 
of life. But by tracing the Cypriote symbol to its probable 
origin the evidence may be greatly strengthened. 

The coins on which the Cypriote symbol just alluded to 
occurs are Phoenician. Now there occurs on Phcenician, 
and especially on Carthaginian, monuments a symbol by 
which scholars have been much puzzled. It consists of a 
triangle, normally, as it would seem, equilateral, though 
varying at times a good deal from this form. At the 

* The triangular cap of the symbol on face (2) shows a connection between 
the symbol and the equilateral triangle. But what may be exactly the differ- 
rence in the significance of the symbol when capped with the triangle and 


= destitute of this covering it is scarcely possible to say, unless the 
added triangle is supposed to give power and vitality. 


vertex of the triangle is a horizontal stroke or bar, 
with projections at the ends, which may be tak2n 
for arms, or hands held up; and these also 
are found to present variations. Above is a hed 
of circular form. This frequently occurring symbol,! 
which may be seen to the reader’s left in Fig. X, some 
scholars have taken for a representation of a man or 
woman praying and holding up his or her hands. But M. 
Renan justly observes that the position in which the 
symbol is found on the monuments is not compatible with 
such an opinion ; and in the figure it evidently appears as 









































an object of worship. Regarded as denoting life, or as a 
sort of generalization of deity as the giver of life, its 
position on the stele becomes intelligible. It corresponds 
in form with the Cypriote symbol, except that the latter 
has lost the base of the triangle and the projections at the 
end of the horizontal piece, but indications of these being 
retained are clearly to be seen on the Tarsus symbol. M. 
Renan could make nothing of the triple object above the 
altar in Fig. X.2- But when we look at the trident-like 
object of worship above the altar on face (2) of the Tarsus 
seal, the problem receives a good deal of light ; and we 
recognize in the mysterious tripartite object ofthe stele a 
modification of the trident, expressing, like the triangle, 
the idea of tri-unity. 


| 


Fic. Y.—1, Portion of broken tablet in the British Museum ; 2, archaic 
cuneiform character, din, ‘‘ life.” 


I 2 


With respect to the loss of the base of the triangle in 
the Cypriote symbol, and the import of this and other 
symbols before mentioned, we have evidence on a unique 
tablet in the British Museum. ‘Though it is unfortunately 
broken, its testimony is still very important. The tablet 


= M. Renan cbserves of this symbol: ‘‘ Precipua inter figuras religiosas 
est imago qué nihil apud Phoenicas et Poenos frequentius” (‘‘Corp. inser. 
sém.,”” vol. i. p. 281). hh : 

2 He observes : ** Supra figura cernitur tripartita, tribus cippis imparibus 





e¢ De Vogué, ‘Mélanges d’Archéolcgie Orientale,”’ 


- late xi. 
Figs. 13, 16, 17, 18, e % 


constans, cum basi duplici, que quid sibi velit non apparet ” (a. cit. vol. i. p. 
179). Fig. X. isa little reduced from the figure in the ** Corpus.” 
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gave the ancient hieroglyphic or hieratic forms of some 
cuneiform characters, with their values. Among these is a 
triangle the sides of which are represented by doubled 
lines carefully finished off, while the base, which is to a 
certain extent dissevered, is represented only by a single 
line or wedge. We thus see a tendency already to that 
dropping of the base exemplified in the Cypriote symbol. 
But is the meaning the same? The cuneiform character 
giving the value is unfortunately gone, except a small 
portion of a single wedge, which alone would yield but 
slender grounds for determining the import of the triangle. 
We are able, however, to take, together with the small 
portion of the wedge, the archaic cuneiform character 
denoting “life,” and still retaining the semblance of an 
equilateral triangle. The value of “life” was that 
assigned to the triangle as it appears on the broken 
tablet, by M. Menant; and Mr. Pinches, of the British 
Museum, is also of opinion that the fragment of the 
wedge remaining is entirely in accordance with this view. 

Whence the idea originated that the primordial source 
of life was of triangular form, it is of course impossible to 
say. This was, however, an idea which prevailed very 
widely indeed in the East. A distinguished scholar and 
archeologist has directed my attention to symbols found 
on Indo-Scythian coins as being analogous to the Hittite 
and Cypriote symbols (see Fig. V, 4). It is not difficult 
to discern the two sides of the triangle and the horizontal 
stroke or bar. Instead, however, of the circular or 
rounded head, there are four vertical strokes, which 
there can be little difficulty in recognizing as a symbol of 
fire, a symbol which, in the case of Zoroastrians and fire- 
worshippers, would be entirely suitable. 

In connecting the Hittite symbol of the Tarsus seal 
with the Babylonian hieroglyphic triangle, we have gone 
back to an antiquity very remote indeed. But if we are to 
regard the symbols already discussed as connected also 
with the well-known Egyptian symbol of life, the ah, and 
with other Egyptian symbolic forms, our demand on time 
must probably be much greater. That the Egyptian 
talismans (Fig. Z, 2, 3, 4) might have been evolved from 


I 2 3 


0 





Fic. Z —1, Ankh, Egyptian we of life, from coffin of Men-ka-ra, in the 
British Museum ; 2, 3, 4, Egyptian talismans in the British Museum. 


a form identical with, or resembling, the headed triangle 
of the Phcenician monuments, it requires no great stretch 
of imaginative power to discern. But with regard to the 
ankh (1), so often seen in the hands of deities, though the 


* The distinguished Egyptologis*, Mr. Le Page Renouf, now Keeper of 
Oriental Antiquities at the British Museum, tells me that, while (2) and (3) 
may not be earlier than the eighteenth dynasty, (4) is of very great antiquity, 
occurring in the name of Hor-em-sa-f, one of the Pyramid kings. 





points of resemblance are tolerably obvious,’ yet it may 
seem difficult to understand how the triangle could have 
assumed the form of the vertical bar. True, the bar js 
pointed at the apex; and elsewhere on the Egyptian 
monuments an acute-angled triangle in the correspond. 
ing position is sufficiently common. But it is remarkable 
that this latter form is not seen on a monument so very 
ancient as the coffin of the king Men-ka-ra. Still, on the 
whole, it can scarcely be regarded as other than probable 
that the anf, like the other Egyptian forms depicted, 
must be referred ultimately to the headed triangle. But, 
if this view is just, and the triangle had collapsed, as 
shown in the figure, when the coffin of Men-ka-ra was 
constructed, the period of man’s existence on the earth 
in a condition of somewhat advanced civilization must 
be of exceedingly protracted duration. 

As to the age of the greater Hittite monuments, it is 
impossible to speak. To argue that the Hittite hiero- 
glyphs could not have remained long in use by the side 
of either the cuneiform syllabary or the Pheenician 
alphabet would be somewhat perilous. A better argu- 
ment for their great antiquity is furnished by the total 
absence, so far as can be seen, of any indication ot 
horses or chariots. Yet, in the wars with the Egyptians 
some fifteen or sixteen centuries before Christ, the Hit- 
tites appear well equipped with this kind of forces, ina 
state of organization from which lengthened usage may 
be reasonably inferred. 

What has been said may suffice to show the extremely 
great interest of the questions suggested by the Hittite 
monuments. Unfortunately the material for investiga- 
tion is at present but scanty, though there are probably 
hundreds, perhaps thousands, of monuments awaiting 
the spade of the excavator. The very important results 
obtained by the British Museum from the excavations at 
Jerablis have not prevented these excavations from being 
for a considerable time wholly suspended. That this 
should be the case is certainly matter for regret ; for I 
hope that I have at least succeeded in showing that the 
idea that the solution of the Hittite problem is hopeless 
is one which cannot be reasonably entertained. 





CLASS EXPERIMENTS. 


Bi HE following is a brief account of some experiments 

shown to the students of the Natural Philosophy 
Class in the University of Glasgow during the present 
Session. It is communicated to NATURE with the per- 
mission of Sir W. Thomson. 

I. (1) Suspend a heavy ball by a long wire, as shown 
in Fig. 1. To the middle of the ball attach a worsted 
thread, AD. Pull the thread in the direction of the 
arrow-head, with a pull that will not break it, and let 
the pull be finished before the ball is sensibly displaced. 
Observe the greatest subsequent displacement of the ball. 

(2) Bring the ball to rest. Pull it now with a pull suf- 
ficient to break the thread. Note that the displacement 
is smaller than in case (1). 

(3) Bring the ball to rest once more. Give a very 
sudden pull to the thread: it breaks, and the displace- 
ment of the ball is hardly perceptible. 

In each of the three cases the momentum is equal to 


The pull 


in case (1) is smaller than the pull in cases (2) and (3), 
but the duration of the pull is greater in a greater ratio; 
hence the momentum communicated, being the time 1n- 
tegral of the pull, is the greatest for case (1). Although 
the pull in case (2) is equal to the pull in case (3), still its 


Fat for the whole duration of the pull. 


* The connection with, or analogy between, the Tarsus and Cypriote 
symbols and the awkA& was suggested by Mr. Pinches, and subsequently, 
with respect to the Tarsus symbol, on different grounds, by Prof. Sayce. 
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duration is so exceedingly small in case (3) that the 

momentum communicated is very small. ; 
II, Support a cylinder with a fly-wheel, as shown in 

Fig. 2. EE are two pieces of wood, both screwed at the 
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top to another piece of wood, L, of convenient thickness. 
Each has a slot cut along its centre, in which fits a ball, F, 
to which is attached a stiff wire, a string, and a weight, 
as shown in the figure. His anindia-rubber band, which 
presses EE together with a pressure at least sufficient to 
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Cause the ball F not to slip when the weight M is hung 
On to its string. Another string is wound round the 
end A of the cylinder, and a weight attached to it so 
as to balance the weight of the two pieces of wood, 











EE. The fly-wheel has a friction-brake upon it, and 
if the retarding force of the brake be constant, the 
angular displacement of the fly-wheel is proportional to 
the square of the momentum communicated. 

(1) Lift the weight M a distance of about half an inch, 
and let it fall. The cylinder goes round through a certain 
angle, and the ball F is not pulled out of its slot. 

(2) Lift the weight M through 2 or 3 inches, and let it 
fall, The ball F is pulled out of its slot; the cylinder 
goes round, but through a smaller angle than in case (1). 

(3) Let the weight M fall through a height of 4 or 5 feet. 
The ball F is pulled out of its slot, and the angular 
displacement of the cylinder is barely perceptible. 

The same explanations are applicable to the results of 
II. as were made concerning the results of I., provided 
couple be substituted for force, and moment of inertia for 
mass. 

III. The following, though somewhat inconvenient as 
a class experiment, illustrates the same subject. Fix up 














Fic. 3 


a plain deal or other board in the manner of Robins’ 
ballistic pendulum. From a rifle with a small charge of 
powder, fire a bullet into the board, at right angles to 
its plane, and as near as possible to its centre of inertia. 
The bullet lodges in the board, which is deflected through 
a large angle. Increase the charge of powder, so that 
the bullet pierces the board. The deflection of the board 
is now smaller. Put the maximum charge of powder in 
the rifle, and the deflection of the board on firing the 
bullet into it is exceedingly small. yd 

IV. Suspend a light ivory or other ball by a long india- 
rubber thread several feet long, as shown in Fig. 3. Pull 
the ball into the position A B’, and let it go. Looking at it 
as seen in the figure, it first begins to describe a curve 
against the hands of a watch. After two or three periods 
it begins to go round in a direction with the hands of a 
watch. 
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Bring the ball to the position B’ again, and project it 
at right angles, or at any angle, to the planebaB The 
ball now illustrates three-dimensional motion. The period 
is slow, and the experiments are very interesting and 
instructive. MAGNUS MACLEAN. 





NOTES. 


THE bi-centenary of the publication of Newton’s ‘* Principia” 
was celebrated on Thursday last at Trinity College, Cambridge. 
A long and admirable address was read by Dr. Glaisher to a 
distinguished audience which had been invited to Cambridge by 
the Master and Fellows of the College. At a numerously 
attended dinner in Hall in the evening, speeches were made by the 
Master, the President of the Rcyal Society, the Astronomers- 
Royal for England and Ireland, and other distinguished guests. 


AMONGST the missions just approved by the Special Com- 
mission of the French Ministry of Public Instruction are the 
following: M. Nicklés, mining engineer, to carry out in the 
provinces of Valencia and Alicante, in Spain, geological investi- 
gations ; Dr. Morisse, to undertake various medical and natural 
history studies in the basins of the Upper Orinoco and Amazon ; 
the Abbé Hyvernat, to proceed to Armenia to copy the cuneiform 
inscriptions on the shores of Lake Van, to investigate the art of 
Assyria, and to study on the spot the Neo-Syriac dialects spoken 
in the basin of Lake Urumiyah ; M. Gay, to undertake a mission 
to Nicaragua, Columbia, and Venezuela, to study the natural 
history, and make collections for the State Museums; M. 
Thoulet, Professor of Mineralogy in the Faculty of Sciences at 
Nancy, to study the organization of the Observatory of 
Christiania, and of the Scottish Marine Biological Station at 
Edinburgh. 


THE Bill to provide for technical education in England and 
Wales, prepared and brought in by Sir H. Roscoe, Sir U. Kay- 
Shuttleworth, Sir B. Samuelson, Mr. G. Dixon, and Mr. A, 
Acland, has been printed. It provides (1) that any School Board 
may make provision for giving technical education in any school 
under their management, and either by day or evening classes, 
or both, as may seem fit, having regard to the daily occupations 
of the persons to be benefited thereby ; (2) that if no such provi- 
sion is made, or if it is insufficient, and if the local authority by 
special resolution determine that provision or further provision 
ought to be made, they may themselves make such provision. 
The Bill also provides for the rendering of aid by School 
Boards or local authorities to voluntary schools in which technical 
instruction may be given; and two sections define the con- 
ditions under which Parliamentary grants shall be made for 
the encouragement of such instruction both in voluntary schools 
and in Board schools. It is proposed that any School Board or 
local authority, should they think fit, may institute an entrance 
examination in reading, writing, and arithmetic, for persons 
desirous of attending technical schools or classes under their 
management, or to which they contribute. 


THE Colonies and /ndia, commenting on the movement in 
favour of technical education in the colony of Victoria, says it 
will not be the fault of the Victorian Government if fechnical 
education is neglected, as there is a feeling in the Cabinet that 
if the country is to progress the rising generation should have 
the advantage of technical teaching. The Minister of Public 
Instruc‘ion has issued a minute on the policy of founding a 
Victorian Technical University, which is a digest of some of the 
evidence given before our own Royal Commission on Technical 
Instruction. Mr. Pearson estimates the initial expenditure 
involved in the foundation of a separate technical University at 
from £500,000 to a million, besides a yearly endowment of at 
least £30,000, The latter sum appears out of proportion to the 





| navian peninsula 


average endowments of such institutions in Europe and America, 
It is not doubted that the money required will be freely voted, 


THE following resolution was passed at a meeting of the 
American Philosophical Society on January 6, and has just been 
received by some of the scientific Societies of Great Britain in 
circular dated March 12 :—‘‘ Resolved, That the President of 
the American Philosophical Society be requested to address a 
letter to all learned bodies with which this Society is in official 
relations, and to such other Societies and individuals as he may 
deem proper, asking their co-operation in perfecting a language 
for learned and commercial purposes, based on the Aryan 
vocabulary and grammar in their simplest forms ; and to that end 
proposing an International Congress, the first meeting of which 
shall be held in London or in Paris.” 


THE general meeting of the Institution of Mechanical 
Engineers will be held on Thursday evening, May 3, and 
Friday afternoon, May 4. The chair will be taken by the 
President, Mr, Carbutt, at 7.30 p.m. on Thursday evening, and 
at 2.30 p.m. on Friday afternoon. The following papers will be 
read and discussed as far as time permits :—Third Report of the 
Research Committee on Friction : experiments on the friction of a 
collar bearing ; description of the emery testing machine, by Mr, 
Henry R. Towne, of Stamford, Connecticut ; and supplement- 
ary paper on the use of petroleum refuse as fuel in locomotive 
engines, by Mr. Thomas Urquhart, Locomotive Superintendent, 
Grazi and Tsaritsin Railway, South-east Russia. 


SuRGEON-Mayjor F. S. B. FRANCOIS DE CHAUMONT, F.R.S,, 
Professor of Military Hygiene at the Army Medical School, 
Netley, died at his residence at Woolston, near Southampton, 
on the 18th inst. He was fifty-five years of age. 


AT the meeting of the Society of Arts on the 18th inst., Sir 
Howard Grubb read a paper on telescopes for stellar photography. 
His object was to discuss and describe a few of the more im- 
portant mechanical details of the instruments which are to be 
used for the international photographic survey of the heavens, 
The paper is: printed in the current number of the Journal of the 
Society of Arts. 


ON March 31, about 10 p.m., a splendid meteor was seen at 
Asker, in Nerice, in Sweden. It appeared in the southern sky, 
increasing in brilliancy in its descent. Finally it seemed to 
burst into three parts, each of which left a trail in the sky 
observable a few seconds. The colour was intense bluish-white. 


SEVERE shocks of earthquake were felt at Oldenburg on 
April 12. Several houses fell in at Eisenstadt. Shocks were also 
noticed at Pottendorf, in Lower Austria. 


A HyYDROGRAPHICAL BUREAU has been opened in Wiirtem- 
berg, under the direction of Herr von Marten. 


WE are glad to hear that a regular meteorological organization 
is to be established in Spain. The Director, appointed by 
‘* competitive examination,” is Sefior Augusto Arcimis, formerly 
of the Institution Libre de Ensenanza, Madrid. M. Arcimis 
has long been known as a meteorologist. 


MM. MouN AND HILDEBRANDSSON have published an im- 
portant discussion-on the ‘‘ Thunderstorms of Scandinavia 
(Upsal, 1888, 55 pp. and 12 plates). The first network of 
thunderstorm stations was established in France by Leverrier iD 
1865, and his plan has been adopted in most other countries, 
almost without change. Norway followed next, in 1867, and 
Sweden in 1871. The storms are divided into two classes: (1) 
heat thunderstorms, which occur generally in summer, and 
mostly originate in the central and eastern parts of the Scandi 
2) cyclonic thunderstorms, which generally 
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occur in winter, on the western coasts, and accompany a baro- 
metric depression coming from the Atlantic. An attempt is 
made at fixing the heights of thunderstorm clouds, but these 
vary very much with different times and localities ; it seems 
proved, however, that the movements of the cirrus clouds are in 
no way affected by the storms. The summer storms occur most 
frequently in the afternoon, and most rarely between 2 and 4 a.m. 
But on the coast of Norway the maximum frequency occurs 
about 8 p.m., and the winter storms occur more frequently in 
the night. These facts have also been pointed out by Dr. 
Buchan with regard to the storms of the north-west of Scot- 
land. In the annual period the storms occur most frequently in 
July and August, but there is also a secondary maximum in 
January. The work contains much that would repay careful 
study. 


Tue monthly meteorological notes and rainfall statistics for 
South Australia, published by Mr. C. Todd, the Government 
Astronomer, contain very useful climatological data and notices 
of miscellaneous phenomena. Mr. Todd has taken advantage 
of his position as Postmaster-General to establish meteorological 
or rainfall stations at a great number of telegraph offices ; the 
number of reports published for February 1887 is 298, together 
with the means for all stations having at least seven years’ record. 
The observations in their present form seem to date from 1883, 
when 235 records were published, but the work commenced as 
as far back as 1857, since which time it has been steadily pur- 
sued. For Adelaide itself, the records of Sir G. S. Kingston 
extend back as far as 1839, and these observations have been 
used by Mr. Todd in his excellent article on the climate of the 
colony in the ‘‘ Hand-book of South Australia.” It is stated in 
this work that local features are apparently insufficient to explain 
the large differences in the yearly averages of the rainfall; Mr. 
Todd’s continued exertions must tend to elucidate this subject. 


A NEW series cf isomorphous double chlorides of the metals 
of the iron and alkali groups have been prepared by Dr. 
Neumann (Liebig’s Annalen). The general formula of the 
system is 4RCI1. M,Cl, + 2H,O, where R may represent any 
member of the group of alkali metals, and M either iron, 
chromium, or aluminium. Magnesium and beryllium are also 
included in the series, 2MgCl, or 2BeCl, replacing 4RCl. They 
all crystallize in forms belonging most probably to the regular 
system, generally in octahedrons or rhombic dodecahedrons. 
The iron salts especially are remarkably beautiful, 4KCl. FesCl, 
+ 2H,0 forming octahedrons and dodecahedrons of reddish-brown 
tint, while crystals of the corresponding ammonium compound 
possess a magnificent garnet-red colour; the rubidium and 
magnesium salts are yellow, and the chloride of beryllium and 
iron separates in fine orange crystals. These iron salts, the first 
two of which have been known some time, are prepared compara- 
tively readily by dissolving ferric chloride in concentrated 
hydrochloric acid, adding the necessary quantity of the alkaline 
chloride, and crystallizing. But Dr. Neumann, in attempting to 
complete the series, found considerable difficulty in preparing the 
corresponding chromium and aluminium salts. He eventually 
succeeded completely, inthe case of chromium, by dissolving the 
chromium chloride in warm 96 per cent. alcohol, adding a pro- 
portionately small quantity of the other chloride and passing a 
rapid stream of hydrochloric acid gas, the whole being gently 
boiled for some time, using a reflux condenser. It was found that 
the 4 per cent. of water, together with that liberated during the 
formation of ethyl chloride, was just sufficient to supply the water 
of crystallization, hence on cooling the double salt crystallized out 
in microscopic crystals resembling in shape those of their ferric 
brethren. These chromium salts are of various shades of violet, 
are deliquescent like all other members of the series, and are like- 
wise decomposed by water. The only aluminic member of the 





series yet prepared by Dr. Neumann is the potassium compound 
4KCl. Al,Cl, + 2H,O, which, however, is one of the finest of 
the whole class ; it crystallizes in splendid octahedrons, resem- 
bling large diamonds and refracting light with similar brilliancy. 
Crystals will ever remain among the choicest fruits of the 
chemist’s labour, and form an inexhaustible source of pleasure to 
lovers of the beautiful. The new isomorphous group is of great 
theoretical interest, and will take its rank with the well-known 
alums and the double sulphates of the ferrous-ammonium type. 


A MOST interesting account of the work in mound-exploration 
carried on by the United States Bureau of Ethnology, has been 
issued by the Smithsonian Institution. The writer is Mr. Cyrus 
Thomas. It seems that over two thousand mounds have been 
explored, including almost every known type as to form, from the 
iow, diminutive, circular burial tumulus of the north, to the huge, 
truncated, earthen pyramid of the south, the embankment, the 
effigy, the stone cairn, house site, &c. Every hitherto known 
variety as to construction, as well as a number decidedly 
different in details, has been examined. Some of the latter are 
very interesting and furnish important data, Particular atten- 
tion has been paid to this branch of the work, because the mode 
of construction and the methods of burial in the ordinary conieal 
tumuli furnish valuable data in regard to the customs of the 
builders, and aid in determining the archeological districts. 
Many ancient graves and cemeteries and several caches and cave 
deposits have also been explored. The number of specimens 
obtained by the division since its organization is not less than 
thirty-eight thousand. The specimens procured by the field 
assistants in person constitute by far the most valuable portion 
of the collection, since the particulars regarding their discovery 
and surroundings are known. Not a single stone or tablet with 
anything like letters or hieroglyphics inscribed on it, by which 
linguists might be able to judge of the language of the mound- 
builders, has been discovered. 


A SECOND Laura Bridgman is at present attracting the atten- 
tion of American psychologists. Her name is Helen Keller. 
Although blind and deaf, she makes rapid progress in her 
studies. Science (April 6) gives her portrait and that of her 
teacher, Miss Annie Sullivan, a graduate of the Perkins Insti- 
tute at Boston, and also reproduces in facsimile a letter written 
by Helen Keller to A. Graham Bell, of Washington. It was 
only in March 1887 that Miss Sullivan was engaged to give 
the first instruction to her pupil, who was then six years old. In 
a month the little girl learned to spell about 409 words, and in 
less than three months could write a letter, unaided by anyone. 
In six weeks she mastered the Braillé (French) system, which 
is a cipher for the blind, enabling them to read what they have 
She has also mastered addition, multiplication, and 
She is trained 


written. 
subtraction, and received lessons in geography. 
solely through the sense of touch. 


THE new number of the ‘‘ Year-Book of the Scientific and 
Learned Societies of Great Britain and Ireland” (Griffin and 
Co.) has just been published. This is the fifth annual issue. It 
comprises lists of papers read during 1887 before Societies en- 
gaged in all departments of research, with the names of their 
authors. There is also an appendix, presenting a list of the 
leading scientific Societies throughout the world. The work is 
a useful one, but it ought to have been more thoroughly revised. 
On the very first page, in the list of the members of the Council 
of the Royal Society, two names are wrongly given: Sir A. 
(instead of W.) Bowman, and R, (instead of W.) T. Thiselton 
Dyer. 

A PAPER entitled ‘‘ Additional Records of Scottish Plants 
for the Year 1887,” by Mr. Arthur Bennett, has been sent to us. 
It consists of a list of the mew county botanical records which 
came under Mr. Bennett’s notice during 1887, and forms a cos- 
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tinuation of the lists which appeared in the Scottish Naturalist 
for 1886 and 1887. Mr. Bennett says that the results during the 
year 1887 were probably richer than in any former year, not only 
in the large number of comital records, but in the new species 
added to the Scottish flora. 


WE have received several numbers of the Annales de la 
Faculté des Sciences de Toulouse (Paris: Gauthiers-Villars). 
This new publication (which is well printed on good paper, with 
wide margins) consists chiefly of memoirs relating to physics, 
chemistry, and mathematics pure and applied. It contains also 
articles on questions of general scientific interest. To papers of 
the latter class the authors append lists of books on the questions 
discussed. 


ACCORDING to a paper in the Board of Trade Journal for 
April, the production of attar of roses constitutes one of the 
most important branches of native industry in Bulgaria. The 
valley of Kezanlyk, known as the Vale of Roses, is the centre 
of this production, which extends as far as Carlovo, and the 
villages which lie sheltered from the north wind by the vast 
chain of the Great Balkans. In 1885, and no later statistics 
have been published, the manufacture of attar of roses in the 
district indicated amounted to a value of 1,100,000 francs. 
The prosperous condition of the valley of Kezanlyk has led 
other districts of Bulgaria to develop the same industry, and par- 
ticularly the inhabitants of Strema, and of Toundja, at the foot of 
Mount Rhodope. It is not yet certain that the attar from these new 
countries will equal in quality the famous product of Kezanlyk. 
The Government, however, is anxious to encourage this move - 
ment, and the Department of the Interior has lately authorized 
the purchase of a certain quantity of attar prepared at Strema 
and at Toundja. Specimens of each are to be sent for examina- 
tion at the laboratory of the University of Moscow, and the 
result is to be published. 


From an official report just published it appears that in 1886 
there were killed in Norway 114 bears, 37 wolves, 5618 foxes, 
950 eagles, 5100 hawks, and 108 other animals of prey. The 
number of bears was slightly below that of 1885, but above the 
numbers of previous years, whilst the number of wolves was twice 
that of 1885. The numter of foxes, on the other hand, was only 
half that of the previous year, whilst those of eagles and hawks 
were about the same. 


IN last week’s NATURE (p. 581), near the middle of the 
second column, for ‘‘ Ekholm of Hagstrém,” read ‘* Ekholm and 
Hagstrém.” 


THE additions to the Zoological Society’s Gardens during the 
past week include a Common Marmoset (Hafale jacchus) from 
South-East Brazil, presented by Mrs. Leighton ; a Striped 
Hyzena (//yena striata) from Morocco, presented by Mr. Herbert 
E. White ; an Indian Wolf (Canis pallipes 8), two Foxes 
(Canis ) a Hawk Eagle (Spizaetus ) from India, 
presented by Colonel Alex. A. A. Kinloch, C.M.Z.S. ; two 
Rock-hopper Penguins (Zudyfies chrysocome) from Auckland, 
New Zealand, presented by Captain Sutcliff, R.M.S.S. 
Aorangi; a Gannet (Su/a bassana), British, presented by 
Miss Serrell; three Common Swans (Cygnus olor), British, 
purchased ; a Chinchilla (Chinchilla lanigera), a Barbary Wild 
Sheep (Ovis tragelaphus), born in the Gardens. 

















OUR ASTRONOMICAL COLUMN. 


PHOTOGRAPHY IN THE DETERMINATION OF THE MOTIONS 
OF STARS IN THE LINE OF SIGHT.—Of the many developments 
of spectroscopy, one of the most interesting is that first made a 
fractical branch of observation by the skill and patience of Dr. 





Huggins, viz. the determination of the motions of stars in the 
direction of the visual ray by measures of the displacement of 
the more prominent lines in their spectra. The research has 
however, always been beset with many practical difficulties, one 
of the most serious being the manner in which the stellar lines 
seem to elude the sight when the air is disturbed. This hindrance 
has been especially felt at Greenwich, where this kind of work 
has been adopted as part of the ordinary routine, and where, ip 
consequence, it has not been possible, as would be the case jp 
a private observatory, to confine observation to nights of fault 
less definition. Many of the observations have, therefore, been 
exceedingly rough, or even discordant. Prof. H. C. Vogel, 
who had made some successful measures of the displacements 
of lines in three or four of our brightest stars soon after Hug. 
gins’s first observations, has recently turned his attention to 
photography as a means of overcoming this difficulty, and his first 
results, given in a paper read before the Royal Prussian Aca- 
demy on March 15, are very promising. Prof. Vogel finds that 
the atmospheric tremors, so wearisome to the eye, exercise no 
influence upon the photograph, which possesses the additional 
advantage of being free from all bias or predisposition. Dr, 
Scheiner, who has been carrying out these experiments, has 
examined seven spectra, viz. those of Sirius, Procyon, Castor, 
Arcturus, Aldebaran, Pollux, and Rigel. Of these, Sirius 
showed a slight displacement to the red, Procyon a decided 
displacement, and Rigel very large in the same direction, whilst 
Arcturus showed a considerable displacement towards the violet. 
The observations were made on the third line of hydrogen, Hy, 
a train of two prisms of high dispersion being used. 


THE ToTAL LUNAR ECLIPSE OF JANUARY 28.—Dr. E. 
Lindemann sends the following list of the number of occulta- 
tions observed at different Observatories during this eclipse, in 
addition to the lists given already: Albany (U.S.), 7; Chris- 
tiania, 28 ; Milan, 23; Bonn, 7; Durban (Natal), 17; Oxford 
(Radcliffe), 9 ; Bruxelles, 14; Liége, 5 ; Palermo, 8; Cape of 
Good Hope, 21; Madras, 10. The weather was cloudy at 
Warsaw. 


New Minor PLanets.—Herr Palisa discovered a new minor 
planet, No. 274, on April 3, and another, No. 275, on April 13. 
The latter is his sixty-third discovery. No. 269 has received the 
name of Justitia. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 APRIL 29—MAY 5. 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 


At Greenwich on April 29 
Sun rises, 4h. 36m. ; souths, 11h. 57m. 10°3s. ; sets, 19h. 18m. : 
right asc. on meridian, 2h. 28°7m.; decl. 14° 41’ N. 
Sidereal Time at Sunset, gh. 51m. 
Moon (at Last Quarter May 3, oh.) rises, 22h. 21m."; 
souths, 2h. 46m. ; sets, 7h. 6m.: right asc. on meridian, 
17h. 15°7m. ; decl. 19° 30’ S. 


Right asc. and declination 


Planet. Rises. Souths. Sets. on meridian. 
. . m. h. m. h, m. “a 
Mercury.. 4 23... II Il... 1759... 1420... 8 45N. 
Venus..... 48..0D8@ 27 2... 1953... Cae 
Mars...... 16 45 nc FOSS 4 Gs 2 OD. 4M 
Jupiter... 20 26"... $4D «. E58 x. 16 OO... tm 
Saturn.... 9 40... 17 38... I 36%... 8 10°83 ... 20 40N. 
Uranus... 16 42 ... 22 20... 3 58%... 12 §3°2 ... 4 585. 
Neptune. 5 35 ... 13 17... 2059... 3 486... 18 21N 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning. 


Occultations of Stars by the Moon (visible at Greenwich). 


Corresponding 
angles from ver- 


i 3 ex to right for 
May. Star. Mag. Disap. Reap Kneatiod 
h. m. h. m. —. 
I ... §0 Sagittarili ...6 ... 3 19 ... 333 + 359 32 
3 «.. 31 Capricorni... 64 ... 250... 343 «+» 112 214 
May. h. a ate 
a ee Mars in conjunction with and o° 35’ north 


of Uranus. 
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Variable Stars. 
Star. oe ne ee, 
U Cephei © 52°4...81 16N.... May 2, 2 40 m 
(Geminorum... 6 57°5... 20 44 N. ... Apr. 29, 20 0 m 
U Monocerotis ... 7 25°5... 9 33S. ... May 1, M 
T Geminorum 7 436 ... 2 18 N, ... Apt. 29, M 
R Crateris ... 10 66S 2. 27 425. «:: 2 30, m 
T Urse Majoris... 12 31°3...60 6N.... May 2, M 
U Bodtis 14 49°2...18 9N.... Apr. 29, M 
5 Libre 14 55°0... § 48. ... May 1, 21 38 w 
‘ U Corone ... 35 13°6.... 92 3N.... Apt. 30, 22 56 m 
U Ophiuchi... ... 17 10°99... 1 20N.... May 2, 2 10 m 
W Sagittarii eee. eee. « GF Oe 
R Scuti... > IO 455... § 50S. ... Apr. 29, M 
B Lyre... se 46 46°O ... 33 4N. ... May 5, t off 
S Sagittze . 19 509... 16 20 N. ... Apr. 30, 0 Om 
May 3, 0 of 
T Delphini.... ... 20 40°2...16 ON.... 5 1; M 
T Vulpeculz . 20 46°7.... 27 50 N.... Apr. 30, 22 o 
May I, 23 om 
8 Cephei « 42 O50... SF 51 N..... Apr. 29, 22 off 
M signifies maximum ; # minimum. 
Meteor-Showers. 
R.A. Decl. 
Near ¢ Ursz Majoris ... 206 ... 57 N. ... Slow, bright. 
» BLibre ... ... 228 .. §S. ... Rather slow. 
» 8Serpentis... ... 233... ION. ... Swift. 
» vHerculis... ... 239 ... 46N. ... Swift, faint. 
», €Ophiuchi.. ... 255 ... 21S. ... Rather slow, long. 
» m Aquarii ... ... 337... 2S. ... Swift, long, streaks. 





GEOGRAPHICAL NOTES. 


THE Founder’s Medal of the Royal Geographical Society has 
been awarded to Mr. Clements R. Markham, C.B.,F.R.S., on his 
retirement, after twenty-five years’ service, from the Honorary 
Secretaryship of the Society, during which he has done so 
much for the promotion of geography. The announcement of 
Mr. Markham’s retirement will be received with regret by all 
who know the value of the work he has done, both in connection 
with the Society and otherwise. But as he is still in his vigour 
we may look for many more years’ good work from him. The 
Royal Medal has been awarded to Lieut. Wissmann, who has 
twice crossed Africa, and done a great amount of excellent 
exploring work in the region south of the Congo. The Murchtson 
Grant has been awarded to Mr. James McCarthy, Super- 
intendent of Surveys in Siam ; the Gill Premium to Mr. Charles 
M. Doughty, for his explorations in Arabia ; and the. Cuthbert 
Peek Grant to Major Festing for his services as cartographer on 
the Gambia River. As honorary corresponding members, have 
been selected Dr. G. Radde, of Tiflis, Dr. H. Rink, of 
Copenhagen, and Dr. Rein, Professor of Geography at Bonn 
University, 

Two papers were read at Monday’s meeting of the Royal 
Geographical Society, one by the Rev. T. S. Lea, on the Island 
of Fernando Noronha, and the other by Colonel Sir Marshall 
Clarke, on Basuto Land. Mr. Lea accompanied Mr. H. N. 
Ridley on his mission to Fernando Noronha last year. The 
islands are 290 miles north-east of Pernambuco. The total length 
of the whole group from north-east to south-west is about 6} 
geographical miles, and the maximum width of Fernando itself 
13 mile. The north-east cape of that island is very rugged and 
precipitous, though of no great height. Boobie Island and Egg 
Island are also raised masses of reef rock, which again appears 
on the top of the basalt of Platform Island. Mount St. 
Michael is a phonolite peak on which the weed invasion has 
hardly found a footing, and the native plants still flourish. This 
phonolite isa gray, close-grained columnar rock, and it seems to be 
the key to the very interesting geology of the island. Platform 
Island and Egg Island have a connection at low water with the 
main island, a small mass of reef rock. Morro do Chapeo, or 
the Hat Rock, seems to represent the residue of a larger block. 
The north cape of the main island is stony, and there is no great 
wealth of vegetation, though even here many of the endemics 
may be found ‘There is a patch of blown sand at San Antonio 
over which the /fomea pes-capre trails, and beyond that the 


ground rises towards the basaltic height on which the town is | 


“Leao Bay, altered phonolite. 





built. The basalt is more inclined to be nodular than columnar, 
Descending from the town hills, the peak stands out clear against 
the northern sky. It isa huge mass of columnar phonolite, with a 
talus of déris around it, in shape not unlike a church with a tower. 
About the centre of the plain rises a round mass of phonolite. 
On the south coast, like bastions, stand two other phonolite 
masses, with a ridge of basalt between them, steep on its seaward 
side, but sloping gradually landwards. The islands of the south 
coast, with the exception of the minute I. Jones, are also 
phonolite. Tobacco Point is basaltic, and Morro Branco, in 
There are raised beaches of reef 
rock on Tobacco Point and to the east of Look-out Hill. Mr. 
Lea hazards the following observations with regard to the structure 
and possible history of the main island. Though undoubtedly 
volcanic in origin, the date at which it was in any way active 
must be exceedingly remote. No hot springs, or any trace of 
them, occur ; no earthquakes or tidal waves are felt. No site of 
a crater can be pointed to with certainty, and indeed any attempt 
to reconstruct its pristine shape from the attenuated remains that 
are left us must be undertaken with extreme diffidence. As the 
island is surrounded by deep sea, and as nothing volcanic occurs, 
as far as he is aware, on the coast of Brazil in its neighbourhood, 
he is inclined to think that it marks the site of an isolated vent. 
The number of species of plants, &c., peculiar to the island 
seems also to point to this, or at any rate to the extreme remote- 
ness of any connection with other land. But there is at least one 
thing which may throw some light on this matter. All round 
the island, though interrupted in places, especially on the northern 
coast, there is a sort of reef formation laid bare at low water,. 
and closely resembling the Recife of Pernambuco. At certain 
points a very similar rock is found at considerable heights above 
the sea. On Rat Island this reef attains no great elevation. It 
rests upon a beach of rounded boulders near the landing, which 
may be seen underlying it. Boobie Island and Egg Island also 
have it, and there are traces of it at the summit of Platform 
Island. On basalt in Cotton-tree Bay, close by Look-out Hill, 
it occurs at a yet greater height, and again on Tobacco Point and 
I. Jones it also occurs above high-water mark. Raised beaches, 
therefore, seem only to exist on basalt, and in close connection 
with a phonolite peak. Mr. Lea suggests that the phonolite 
regions mark the sites of the ancient vents of the volcano, the 
phonolite itself being the plug which remained fixed during sub- 
sequent eruptions of lava. The scoria is all but gone, only 
remaining where the basalt covers it, but the harder phonolite 
still remains in its place, and the raised beaches show that 
beneath it lay the forces which manifested themselves in the last 
expiring efforts of the volcano. The flora and fauna of the 
group have already been very fully described by Mr. Ridley. 


Sir MARSHALL CLARKE’s paper described an official tour 
he made in Basuto Land, last October, to visit the Baltokoa 
tribe settled among the mountains. He traversed 400 miles of 
country, a large proportion of which had never been visited by 
Europeans. The highest point attained was 10,750 feet ; but 
from thence, both north and south, distant heights appeared at 
great elevations. 





ANTAGONISM. 


SOME months ago, shortly after I had resigned my office of 
Judge of the High Court, I was expressing to a friend my. 
fear of the effect of having no compulsory occupation, when he 
said, by way of consolation, ‘‘ Never mind, ‘for Satan finds 
some mischief still for idle hands to do.’” You may possibly 
in the course of this evening think he was right. I have 
chosen a title for my lecture which may not fully convey 
to your minds the scope of the views which I am going 
to submit to you. I propose to adduce some arguments to. 
show that ‘‘antagonism,” a word generally used to signify 
something disagreeable, pervades all things; that it is not 
the baneful thing which many consider it; that it produces 
at least quite as much good as evil ; but that, whatever be its. 
effect, my theory—call it, if you will, speculation—is that it is a 
necessity of existence, and of the organism of the universe so far 
as we understand it; that motion and life cannot go on without 
it; that it is not a mere casual adjunct of Nature, but that 
without it there would be no Nature, at all events as we conceive - 


Lecture delivered at the Royal Institution, on April 20, by the Right 
Hon. Sir William R. Grove, F.K.S. 
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it ; that it is inevitably associated with unorganized matter, with 
organized matter, and with sentient beings. 

I am not aware that this view, in the breadth in which I sug- 
gest it, has been advanced before. Probably no idea is new in 
all respects in the present period of the world’s history. It has 
been said by a desponding pessimist that ‘‘ There is nothing new, 
and nothing true, and nothing signifies,” but I do not entirely 
agree with him ; I believe that in what I am about to submit 
there is something new and true in the point of view from which 
I regard the matter; whether it signifies or not is for you to 
judge. 

‘The universality of antagonism has not received the attention 
it seems to me to deserve from the fact of the element of force, 
or rather of the conquering force, being mainly attended to, and 
too little note taken of the element of resistance unless the latter 
vanquishes the force, and then it becomes, popularly speaking, 
the force, and the f »rmer force the resistance. 

‘There are propositions applying more or less to what I am 
going to say of some antiquity. 

Heraclitus, quoted by Prof. Huxley, said: ‘‘ War is the father 
and king of all things.” Hobbes said war is the natural state 
of man, but his expressions have about them some little am- 
biguity. In Chapter I. of the ‘‘ De Corpore Politico” he says 
** Irresistible might in a state of nature is right,” and ‘‘ The 
estate of man in this natural liberty is war.” Subsequently he 
says: ‘* A man gives up his natural right, for when divers men 
having right not only to all things else, but to one another’s 
persons, if they use the same there arizeth thereby invasion on 
the one part and resistance on the other, which is war and therefore 
contrary to the law of Nature, the sum whereof consisteth in 
making peace.” can only explain this apparent inconsistency 
by supposing he meant ‘‘law of Nature” to be something 
different from ‘‘the natural estate of man,” and that the 
making peace was the first effort at contract, or the beginning 
of law; but then why call it the ‘‘ /aw of Nature,” where he 
says might is right? ‘There is however some obscurity in 
the passage. 

The Persian divinities, Ormuzdand Ahriman, were the supposed 
rulers or representatives of good and evil, always at war, and caus- 
ing the continuous struggles between human beings animated re- 
spectively by these two principles. Undoubtedly good and evil 
are antagonistic, but antagonism, as I view it, is as necessary to 
good as to evil, as necessary to Ormuzd as to Ahriman. 
Zoroaster’s religion of a Divine being, one and indivisible, but 
with two sides, is, to my mind, a more philosophical concep- 
tion. The views of Lamarck on the modification of organic 
beings by effort, and the establishment of the d octrine of Darwin 
as to the effects produced by the struggle for existence and 
domination, come much nearer to my subject. Darwin has 
shown how these struggles have modified the forms and habits 
of organized beings, and tended to increased differentiation, 
and Prof. Huxley and Herbert Spencer have powerfully pro- 
moted and expanded these doctrines. To the latter we owe the 
happy phrase, “‘ survival of the fittest,’’ and Prof. Huxley has 
recently, in a paper in the Wineteenth Century,-anticipated some 
points | should have adverted to as to the social struggles for-ex- 
istence. To be anticipated, and by a very short period, is always 
trying, but it is more trying when what you intended to say has 
been said by your predecessor in more terse and apprcpriate 
language than you have at your command. 

I propose to deal with ‘‘antagonism” inductively, ¢.¢. with 
facts derived from observation alone, and not to meddle with 
spiritual matters or with consequences. 

Let us begin with what we know of the visible universe, viz. 
suns, planets, comets, meteorites, and their effects. These are 
all pulling at each other, and resisting that pull by the action 
of other forces. 

Any change in this pulling force produces a change, or, as it 
is called, perturbation, in the motion of the body pulled. The 
planet Neptune, as you know, was discovered by the effect of 
its pulling force on another planet, the latter being deflected 
from its nornal course. When this pulling force is not counter- 
balanced by other forces, or when the objects pulled have not 
sufficient resisting power, they fall into each other. Thus, this 
earth is daily causing a bombardment of itself by drawing 
smaller bodies—meteorites—to it ; 20,000,000 of which, visible 
to the naked eye, fall on an average into our atmosphere in each 
twenty-four hours, and of those visible through the telescope, 
400,000,000 are computed to fall within the same period, Mr. 





Lockyer has recently given reasons for supposing the luminosity 


of nebulz, or of many of them, is due to collisions or friction 
among the meteorites which go to form them ; but his paper on 
the subject is not yet published. You must get from Mr. Lockyer 
the details of his views. I hope he may, at one of these evening 
meetings, give you a résumé of them from the place I now 
occupy. 

What is commonly called centrifugal force does not come 
from nothing; it depends upen the law that a body falling 
by the influence of attraction, not upon, but near to, the attract. 
ing body, whirls round the latter, describing one of the curves 
known as conic sections. Hence, a meteorite may become a 
planet or satellite (one was supposed to have become so to this 
earth, but I believe the observations have not been verified) ; or 
it may go off in a parabola as comets do ; or, again, this centri- 
fugal force may be generated by the gradual accretion of nebu- 
luus matter into solid masses falling near to, or being thrown off 
from, the central nucleus, the two forces, centrifugal and centri. 
petal, being antagonistic to each other, and the relative move- 
ments being continuous, but probably not perpetual. Our solar 
system is also kept in its place by the antagonism of the sur- 
rounding bodies of the Kosmos pulling at us. Suppose half of 
the stars we see, z.e. all on one side of a mefidian line, were 
removed, what would become of our solar system? It would 
drift away to the side where attraction still existed, and there 
would be a wreck of matter and a crash of worlds. It is very 
little known that Shakespeare was acquainted with this pulling 
force. He says, by the mouth of Cressida— 

** But the strong base and building of my love 
Is as the very centre of the earth 
Drawing all things to it "— 


a very accurate description of the law of gravitation, so far as 
this earth is concerned, and written nearly a century before 
Newton’s time. 

But in all probability the collisions of meteorites with the earth 
and other suns and planets are not the only collisions in space. 
I know of no better theory to account for the phenomena of 
temporary stars, such as that which appeared in 1866, than that 
they result from the collision of non-luminous stars, or stars 
previously invisible to us. That star burst suddenly into light, 
and then the luminosity gradually faded, the star became more 
and more dim, and ultimately disappeared. The spectrum of it 
showed that the light was compound, and had probably emanated 
from two different sources. It was probably of a very high 
temperature. If this theory of temporary stars be admitted, we 
get a nebula of vapour or star dust again, and so may get fresh 
instances of the nebular hypothesis. 

Let us now take the earth itself. It varies in temperature, and 
consequently the particles at or near its surface are in continuous 
movement, rubbing against each other, being oxidized or de- 
oxidized, either immediately or through the medium of vegetation. 
This also is continuously tearing up its surface and changing its 
character. Evaporation and condensation, producing rain, hail, 
and storms, notably change it. Force and resistance are con- 
stantly at play. The sea erodes rocks and rubs them into sand, 
The sea quits them and leaves traces of its former presence by 
the fossil marine shells found now at high altitudes. Rocks 
crumble down and break other rocks or are broken by them; 
avalanches are not uncommon. The interior of the earth 
seems to be in a perpetual state of commotion, though only 
recurrent to our observation. Earthquakes in various places 
from time to time, and, doubtless, many beneath the sea of which 
we are not cognizant, nor of other gradual upheavals and 
depressions. Throughout it nothing that we know of is at rest, 
and nothing can move without changing the position of some- 
thing else, and this is antagonism. Metals rust at its surface, 
and probably they or their oxides, chlorides, &c., are in 4 
continuous state of change in the interior. Nothing that we 
know of is stationary. The earth as a whole seems so at first 
sight, but its surface is moving at the rate of some seventeen miles 
a minute at the equator ; and standing at either of the Poles—an 
experiment which no one has yet had an opportunity of trying— 
a man would be turned round his own axis once in every twenly- 
four hours, while the earth’s motion round the sun carries us 
through space more than a million and a half of miles a day. 

The above changes produce motion in other things. The 
earth pulls the sun and planets, and in different degrees 
different portions of its orbit. 

Before I pass from inorganic to organized matter I had better 
deal with what may perhaps strike you as the most difficult part of 
my subject, viz. light. Where, you may say, is there antagonism 
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in the case of light? Light exercises its force upon such minute | 


portions of matter that until the period of the discovery of 
photography its physical and chemical effects were almost 
unknown. Such effects as bleaching, uniting some gases, and 
affecting the colouring matter of vegetables, were partly known 
but little attended to; but photography created a new era: I 
shall advert to this presently. The theories of light, however, 
involved matter and motion. The corpuscular theory, as you 
well know, supposed that excessively small particles were 
emitted from luminous bodies, and travelled with enormous 
velocity. The undulatory theory, which supplanted it, supposed 
that luminous bodies caused undulations or vibrations in a highly 
tenuous matter called ether, which is supposed to exist through- 
out the interplanetary spaces and throughout the universe so far 
as we know it. Some suppose this ether to be of a specific 
character differing from that of ordinary gases, others that it is 
in the nature of a highly attenuated gas ; but, whatever it be, it 
cannot be affected by undulations or vibrations without being 
moved, and when matter is moved by any force it must offer 
resistance to that force, and hence we get antagonism hetween 
force and resistance. Light also takes time in overcoming this 
resistance, z.¢. in pushing aside the ether. It travels no doubt 
at a good pace—about 190,000 miles in a second ; but even at this 
rate, and without being particular as to a few millions of miles, 
it takes three years and a quarter to reach us from the star 
which, so far as we know, is the nearest to us, viz. a Cen- 
tauri. The ether, or whatever it may be called, tenuous as it 
is, is not unimportant, though it be not heavy. Without it we 
should have no light and possibly no heat, and the consequences 
of its absence would be rather formidable. I believe you have 
heard Dr, Tyndall on this subject. Supposing the visible 
universe to be as it is now supposed to be, z.e. in no part a mere 
vacuum, there can be no force without resistance in any part 
of it. 

But photography carries us further, it shows us that light acts 
on matter chemically, that it is capable of decomposing or forcing 
asunder the constituents of chemical compounds, and is there- 
fore a force met by resistance. In the year 1856 I made some 
experiments published in the PAz/osophical Magazine for January 
1857, which seemed to me to carry still further what I may call the 
molecular fight between light and chemical affinity, and among 
them the following. Letters cut out of paper are placed 
between two polished squares of glass with tin-foil on the out- 
sides. It is then electrized like a Leyden jar, for a few seconds, 
the glasses separated, the letters blown off, and the inside of one 
of the glasses covered with photographic collodion. This is then 
exposed to diffuse daylight, and on being immersed in the nitrate 
of silver bath the part which had been covered with the paper 
comes out dark, the remainder of the plate being unaffected. 
(This result was shown by the electric light lantern.) In this 
case we see that another imponderable force, electricity, invisibly 
affects the surface of glass in such a way that it conveys to 
another substance of definite thickness, viz. the prepared 
collodion, a change in the chemical relations of the substance 
(iodide of silver) pervading it, enabling it to resist that de- 
composition by light which but for some unseen modification of 
the surface of the glass plate it would have undergone, and no 
doubt the force of light being unable to effect its object was 
reflected or dispersed, and instead of changing its mode of 
motion in effecting chemical decomposition, it goes off on 
other business. The visible effect is in the collodion film alone. 
[have stripped that off, and the imprint remains on it, the surface 
of the glass being, so far as I could ascertain, unaffected. Thus 
in the film over the protected part, light conquers chemical 
affinity ; in that over the non-protected part, chemical affinity 
resists and conquers light, which has to make an ignominious 
retreat. It is a curious chapter in the history of the struggles 
of molecular forces, and probably similar contests between light 
and chemical or physical attractions go on in many natural 
phenomena, some forms of blight and some healthy vegetable 
changes being probably dependent on the varying effects of light, 
and conditions, electrical or otherwise, of the atmosphere. 

Let us now pass on to organic life. A blade of grass, as 
Burke, I believe, said as a figure of speech, is fighting with its 
neighbours. It is robbing them, and they are trying to rob it— 
no agreement or contract, simply force opposed to force. This 
struggle is good for the grass ; if it got too much nutriment it 
would become diseased. The struggle keeps it inhealth. The 


rising of sap in trees, the assimilation of carbon, the process of | 
growth, the strengthening themselves to resist prevalent winds, ' 








and many other instances might be given, which afford examples 
of the internal and external struggles in vegetable life. 

I will now proceed to consider animal life, and in this case I will 
begin with the internal life of animals, which is a continual 
struggle. That great pump the heart is continuously beating— 
that is, conquering resistance. It is forcing the blood through 
the arteries, they assisting in squeezing it onwards. If they give 
way the animal dies ; if they become rigid and resist too much, 
the animal dies. There must be a regulated antagonism, a 
rhythmical pulsation, the very term involving force and resist- 
ance. That the act of breathing is antagonistic scarcely needs 
argument. The muscular action by which the ribs are made to 
open out and close alternately, in order to inhale and exhale air, 
and other physiological changes which I cannot here go into, 
necessitate a continuous fight for life. So with digestion, assimi- 
lation, and other functions, mechanical and chemical forces and 
resistances come into play. 

Since this lecture was written, I have heard of a discovery 
made, I am informed, by Prof. Metschnikoff, and which has 
brought to light a singular instance of internal antagonism. 
He is said to have proved that the white corpuscles of the 
blood are permanent enemies of Bacteria, and by inoculation will 
absorb poisonous germs ; a recurrent war, as it appears, going 
on between them. If the corpuscle is the conqueror, the Bacteria 
are swallowed up, and the patient lives. If the corpuscles are 
vanquished, the patient dies, and the Bacteria live, at all events for 
atime. Ifthe theory is founded, it affords a strong additional 
argument to the doctrine of internal antagonism. Possibly if 
there were no Bacteria, and the corpuscles had nothing to do, it 
would be worse for them and the animal whom they serve. 

Let us now consider the external life of animals. I will take as 
an instance, for a reason which you will soon see, the life of a 
wild rabbit. It is throughout its life, except when asleep (of 
which more presently), using exertion, cropping grass, at war with 
vegetables, &c. If it gets a luxurious pasture it dies of repletion. 
If it gets too little it dies of inanition. To keep itself healthy 
it must exert itself for its food ; this, and perhaps the avoiding its 
enemies, gives it exercise and care, brings all its organs into use, 
and thus it acquires its most perfect form of life. I have wit- 
nessed this effect myself, and that is the reason why I choose 
the rabbit as an example. An estate in Somersetshire, which I 
once took temporarily, was on the slope of the Mendip Hills. 
The rabbits on one part of it, viz. that on the hill-side, 
were in perfect condition, not too fat nor too thin, sleek, active, 
and vigorous. and yielding to their antagonists, myself and family, 
excellent food. Those in the valley, where the pasturage was rich 
and luxuriant, were all diseased, most of them unfit for human 
food and many lying dead on the fields. They had not to 
struggle for life, their short life was miserable and their death 
early, they wanted the sweet uses of adversity—that is, of 
antagonism. 

The same story may be told of other animals, Carnivora, 
beasts or birds of prey, live on weaker animals ; weaker animals 
herd together to resist, or, by better chance of warning, to escape, 
beasts of prey; while they, the Herbivora, in their turn are 
destroying vegetable organisms. 

I now come to the most delicate part of my subject, viz. man 
(I include women of course !). Is man exempt from this continual 
struggle ? 

It is needless to say that war is antagonism. Is not peace so 
also, though in a different form? It is a common-place remark 
to say that the idle man is worn out by ennuwt, z.e. by internal 
antagonism. Kingsley’s ‘‘ Do-as-you-like” race—who were fed 
by a substance dropping from trees, who did no work, and who 
gradually degenerated until they became inferior to apes, and 
ultimately died out from having nothing to do, nothing to 
struggle with—is a caricature illustrative of the matter. That the 
worry of competition is nearly equivalent to the hardships and 
perils of military life seems proved to me by the readiness with 
which military life is voluntarily undertaken, ill as it is paid. If 
it were well paid, half our men would be in the military or 
naval service, and I am not sure that we should not have regiments 
of Amazons! The increased risk of life or limbs and the arduous 
nature of the work do not prevent men belonging to all classes 
from entering these services, little remunerative as they are. 
Others take the risks of travelling in the deserts of Africa or 
wintering in the Polar regions, of being eaten by lions or frozen to 
death, of falling from a Swiss mountain or foundering in a yacht, 
in preference to a life of tranquillity ; and sportsmen elect the 
danger of endeavouring to kill an animal that can and may kilt 
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them, to shooting tame pheasants at a da/tue or partridges in a 
turnip- field. 

Then, in what is euphemistically called a life of peace, buyer 
:and seller, master and servant, landlord and tenant, debtor and 
creditor, are all in a state of simmering antagonism ; and the 
inventions and so-called improvements of applied science and 
-art do not lessen it. Exercise is antagonism ; at each step force 
is used to lift up our bodies and push back the earth ; as the 
eminent Joseph Montgolfier said, that when he saw a company 
dancing, he mentally inverted his view and imagined the earth 
dancing on the dancers’ feet, which it most unquestionably did. 
Indeed, his great invention of balloons was guessed at by his 
witnessing a mild form of antagonism between heat and gravita- 
‘tion. He, being a dutiful husband, was airing his wife’s dresses, 
who was going to a ball. . He observed the hot air from the fire 
inflated the light materials, which rose up ina sort of spheroidal 
form (you may some of you have noticed this form in dress !). 
This gave him the idea of the fire-balloon, which, being a large 
os sepegg at Annonay, he forthwith experimented on, and 

ence we got aérial navigation. This anecdote was told me by 
his nephew M. Seguin, also an eminent man. Even what we 
-call a natural death is a greater struggle than that which other 
animals go through, and is, in fact, the most artificial of all 
deaths. The lower animals, practically speaking, do experience 
-a natural death, z.e. a violent or unforeseen death. As soon as 
their powers decline to such an extent that they cannot take 
part in the struggle for existence, they die or are killed, generally 
-quickly, and their sufferings are not protracted by the artificial 
tortures arising from the endeavours to prolong life. 

Let us now pass from individuals to communities. Is there 
less antagonism now than of yore? Do the nations of Europe 
now form a happy family? Are the armaments of Continental 
nations, or is the navy of this country, less than in former years ? 
The very expression ‘‘ the Great Powers” involves antagonism. 

As with wars and revolutions, so, as I have said, with regard 
tto individuals, during our so-called peace, the fight is continuous 
among communities. If the water does not boil, it simmers. 
Not merely are there the struggles of poor against rich going on, 
but the battles for position and pre-eminence are constant. The 
“subjugated party or sect seeks first for toleration, then for 
equalization, and then for domination. 

We call contentment a virtue, but we inculcate discontent. A 
father reproaches his son for not exerting himself to improve his 
.Position, and at school and college and in subsequent periods of 
life efforts at advancement in the social scale are recommended. 
Individual antagonisms, class antagonisms, political, trading, 
:and religious antagonisms take the place of war. Can war 
exhibit a more vigorous and persistent antagonism than competi- 
tion does? Take the college student with ruined health ; take 
-the bankrupt tradesman with ruined family ; take the aspirants 
to fashion turning night into day, and preferring gas or electric 
light to that of the sun : there is, to be sure, some excuse for this, 
as we so rarely see the latter. But our very amusements are of a 
-combative character : chess, whist, billiards, racing, cricket, foot- 
ball, &c. And in all these we, in common parlance, speak of 
- beating our opponent. 

Even dancing is probably a relic and reminiscence of war, 
and some of its forms are of a military character. I can call to 
mind only one game which is not combative, and that is the 
. game you are in some sort now playing, viz. ‘‘ patience,” and 
with, I fear, some degree of internal antagonism ! 

Take, again, the ordinary incidents of a day’s life in London. 
15,002 to 20,000 cabs, omnibuses, vans, private carriages, &c., 
all struggling, the horses pushing the earth back and themselves 
‘forwards, the pedestrians doing the same, but the horses com- 
pulsorily—they have not as yet got votes. The occupants of the 
cabs, vans, &c., are supposed to act from free will, but in the 
majority of cases they are as much driven as the horses. 
Insolvents trying to renew bills, rich men trying to save 
what they have got by saving half an hour of time. Imagine, 
if you can, the friction of all this, and add the bargaining 

:in sho;s, the mental efforts in counting-houses, banks, &c., and 
road repair, now a permanent and continuous institution. 
Take our railways: similar efforts and resistances. Drivers, 
signal-men, porters, &c., and the force emanating from the sun 
millions of years ago, and locked up in the coal-fields, as 
Stephenson suggested, now employed to overcome the inertia of 
trains and to make them push the earth in this or that direction, 
sand themselves along its surface. Take the daily struggles in 
commerce, law, professions, and legislation, and sometimes even 





in science and literature. Politics I cannot enter upon here, 
but must leave you to judge whether there is not some degree of 
antagonism in this pursuit. In all this there is plenty of useful 
antagonism, plenty of useless—much to please Ormuzd and 
much to delight Ahriman ; but of the two extremes, over-work 
or stagnation, the latter would, I think, do Ahriman’s work 
more efficiently than the former. We cry peace when there is 
no peace. Would the world, however, be better if it were 
otherwise? Is the Nirvana a pleasing prospect ? Sleep, though 
not without its troubles and internal antagonism, is our nearest 
approach to it, but we should hardly wish to be always asleep, 
Shakespeare not only knew something about gravitation, but 
he also knew something about antagonism. He says, by the 
mouth of Agamemnon— 
** Sith every action that hath gone before 
Whereof we have record, trial did draw 
Bias and thwart, not answering the aim, 


And that unbodied figure of the thought 
That gav’t surmised shape.” 


In no case is the friction of life shown more than in the per- 
formance of ‘‘ duty,” z.e. an act of self-resistance, a word very 
commonly used; but the realization of it is by no means so 
frequent. Indeed, faith in its performance so yields to scepticism 
that it is said that when a man talks of doing his duty, he is 
meditating some knavish trick. 

The words good and evil are correlative : they are like height 
and depth, parent and offspring. You cannot, as far as I can 
see, conceive the existence of the one without involving the con- 
eeption of the other. In their common acceptation they repre- 
sent the antagonism between what is agreeable or beneficial and 
what is painful or injurious. 

An old anecdote will give us the notion of good and 
evil in a slenderly educated mind. A missionary having con- 
sidered that he had successfully inculcated good principles in 
the mind of a previously untutored savage, produced him for 
exhibition before a select audience, and began his catechism by 
asking him the nature of good and evil. ‘‘ Evil,” the pupil 
answered, ‘‘is when other man takes my wife.”  ‘‘ Right,” 
said the missionary, ‘‘ now give me an example of good.” The 
answer was: ‘‘Good is when me takes other man’s wife.” 
The answer was not exactly what was expected, but was not far 
in disaccord with modern views among ourselves and other so- 
called civilized races. I don’t mean as to running away with 
other men’s wives! But we still view good and evil very much 
as affecting our own interests. At the commencement of a war 
each of the opposing parties view victory—z.e. the destruction 
of their enemies—as good, and being vanquished as evil. 
Congregations pray for this. Statesmen invoke the God of 
battles. Those among you who are old enough will call to mind 
the Crimean War. Each combatant nation gives thanks for the 
destruction of the enemy, each side possibly believing that they 
respectively are in the right, but in reality not troubling them- 
selves much about that minor question. We (unconsciously 
perhaps) ‘‘ compound for sins we are inclined to by damning those 
we have no mind to.” So in the daily life of what is called 
peace. The stage-coach proprietor rejoiced when he had driven 
his rival off the read, railway directors and shareholders now do 
the same, so do publicans, shopkeepers, and other rivals. We 
are still permeated by the old notion of good and evil. But 
‘* antagonism,” as I view it, not only comprehends the relation of 
good and evil, but, as I have said, produces both, and is as 
necessary to good as to evil. Without it there would be neither 
good nor evil. Judging of the lives of our progenitors from 
what we see of the present races of men of less cerebral develop- 
ment, we may characterize them as having been more impulsive 
than ourselves, and as having their joys and sorrows more 
quickly alternated. After the hunt for food, accompanied by 
privation and suffering, comes the feast to gorging. Their main 
evil was starvation, their good repletion. Even now the 
Esquimaux watches a seal-hole in the bitter cold for hours and 
days, and his compensation is the spearing and eating the seal. 
The good is resultant upon and in the long run I suppose 
equivalent to the evil. These men look not back into the 
past, and forward into the future as we do. We, by extending 
our thought over a wider area, are led to more continuing 
sacrifices, and aim at more lasting enjoyment in the result. 
The child suffers at school in order that his future life may be 
more prosperous. The man spends the best part of his life in 
arduous toil, physical or mental, in order that he may not want in 
his later years, or that his family may reap the benefit of bis 
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labour. Further-seeing men spend their whole lives on work 
little remunerative that succeeding generations may be 
benefited. The prudent man transmits health and wealth to 
his descendants, the improvident man poverty or gout. One 
main element of what we call civilization is the capability of 
looking further back into the past, and further forward into the 
future ; but, though measured on a different scale, the average 
antagonism and approximate equivalence appear to me to be 
the same. 

Can we suppose a state of things either in the inorganic or the 
organic world which, consistently with our experience or any 
deduction drawn from it, would be without antagonism ? In the 
inorganic world it would be the absence of all movement, or, what 
practically amounts to the same thing, movement of everything 
in the same direction, and the same relative velocity ; for, as 
movement isonly known to us by relation, movement where 
nothing is stationary or moving in a different direction or with a 
different velocity would be unrecognizable. 

So in the organic but non-sentient world, if there were no 
no struggle, no absorption of food, no growth, nothing to over- 
come, there would be nothing to call life. If, again, in the 
sentient world there were no appetites, no hopes—for both these 
involve discontent—no fear, no good or bad, what would life be ? 
If fully carried out, is not a life without antagonism no life at all, 
a barren metaphysical conception of existence, or rather alleged 
conception, for we cannot present to the mind the form of such 
conception ? 

In the most ordinary actions, such as are necessary to sustain 
existence, we find, as I have already pointed out, astruggle more 
or less intense, but wé also find a reciprocal interdependence of 
effort and result. The graminivorous animal is during his waking 
hours always at work, always making a small but continuous 
effort, selecting his pastures, cropping vegetables, avoiding 
enemies,&c. The Carnivora suffer more in their normal existence; 
their hunger is greater, and their physical exertion when they are 
driven by hunger to make efforts to obtain food is more violent 
than with the Herbivora, if they capture their prey by speed or 
battle, or their mental efforts are greater if they capture it by 
craft. But then their gratification is also more intense, and thus 
there is a sort of rough equation between their pain and their 
pleasure, the more sustained the labour the more permanent is 
the gratification. 

As, with food or exercise, deficiency is as injurious in one as is 
excess in another direction, so, as affecting the mind of communi- 
ties, as I have stated it’to be with individuals, the effect of a life 
of ease and too much repose is as much to be avoided as a life 
of unremitting toil. The Pitcairn islanders, who managed in 
some way to adapt their wants to their supply and toavoid undue 
increase of population, are said never to have reached old age. 
In consequence of the uneventful, unexcited lives they led, they 
died of inaction, not from deficiency of food or shelter, but of 
excitement. They should have migrated to England! They 
died as hares do when their ears are stuffed with cotton, z.e. from 
want of anxiety. We have hope in our suffering, and in the mid 
gush of our pleasures something bitter surges up. 


“We look before and after, and pine for what is not, 
Our sincerest laughter with some pain is fraught, 
Our sweetest songs are those which tell of saddest thought.” 


The question may possibly occur to you, Have we more or less 
antagonism now than in former times? We certainly have more 
complexity, more differentiation, in our mental characteristics, 
and probably in our physical, so far as the structure of the brain 
1s concerned ; but is there less antagonism? With greater com- 
plexity come increased wants, more continuous cares. Higher 
cerebral development is accompanied with greater nervous 
irritability, with greater social intricacies—we have more frequent 
petty annoyances, and they affect us more. With all our so- 
catled social improvements, is there not the same struggle between 
crime and its repression? If we have no longer highway 
robberies, how many more cases of fraud exist, most of it not 
touched by our criminal laws? As to litigation I am perhaps not 
an impartial judge, but it seems to me that if law were as cheap 
as is desired, every next-door neighbour would be in 
litigation. It would seem as if social order had never 
more than the turn of the scale which is necessary to 
social existence in its favour when contrasted with the dis- 
organizing forces. Without that there would be perpetual 
insurrections and anarchy. But though antagonism takes a 





different form it is still there. Are wars more regulated by 
justice than of yore? I venture to doubt it, though probably « 








many may disagree with me, National self-interest or self-ag- 
grandisement is, I think, the predominant factor, and is frequently 
admittedly so. I also doubt if the old maxim ‘‘ If you wish for 
peace, prepare for war,” is of much value. Large armaments 
and improvements in the means of destruction (whose inventors 
are more thought of than the discoverers of natural truths) are 
as frequently the cause of war as of its prevention. Are wars 
less sanguinary with 100-ton guns than with bows and arrows? 
I cannot enter into statistics on this subject, but a sensible writer 
who has, viz. Mr. Finlaison, came to the conclusion that wars 
ceased now as anciently, not in the ratio of the improvements in 
killing implements, but from exhaustion of men or means. Wars. 
undoubtedly occur at more distant intervals, or the human race 
would become extinct. Probably the largely increased competi- 
tion supplies their place: we fight commercially more and 
militarily less. It is a sad reflection that man is almost the only 
animal that fights, not for food or means of life or of perpetuating 
its race, but from motives of the merest vanity, ambition, or 
passion. War is, however, not wholly evil. It develops 
noble qualities—courage, endurance, self-sacrifice, friendship, 
&c.—and tends to get rid of the silly incumbrances of fashion 
and ostentation. But dothe much be-praised inventions of peace 
bring less antagonism? Consider the enormous labour and 
waste of time due to competition in the advertizing system alone. 
Paper-making, type-founding, printing, pasting, posting or 
otherwise circulating, sandwich-men, &c., all at work for 
purposes which I venture to think are in great part u:eless ; and 
those who might add to the productiveness of the earth, or to 
the enriching our knowledge, are helping to extend the limits of 
the black country, and wasting their time in interested self- 
laudation. And the consumer pays thecosts. ‘‘ Buy my clothing, 
which will never wear out.” ‘* Become a shareholder in our 
Company, which will pay cent. per cent.”«‘‘ Take my pills, which 
will cure all diseases,” &c. These eulogies come from those 
highly impartial persons the advertisers, all promising golden 
rewards, but, as with the alchemists, on condition that gold be 
paid in advance for their wares; and the silly:portion of the public, 
no small body, take them at their word. Though you may not 
fully agree in this my anathema of the advertising system, and 
though there may be some small modicum of good in it, I think 
you will agree that it affords a notable illustration of antagonism. 
If I were a younger man, I think I should go to Kamchatka to 
avoid the penny post ; possibly I should not be satisfied when I 
got there. Civilization begins by supplying wants, and ends by 
creating them, and each supply for the newly-created want begets 
other wants, and so on ‘‘ ¢ofzes guoties.” 

As far as we can judge by its present progress, mankind seems 
tending to an automatic state. The requirements of each day are 
becoming so numerous as to occupy the greater portion of that 
day; and when telegrams, telephones, electro-motion, and 
numerous other innovations which will probably follow these, 
reach their full development, no time will be left for thought, 
repose, or any spontaneous individual action. In this mechani- 
cal state of existence, in times of peace, extremes of joy and sorrow, 
of good and evil, will become more rare, and the necessary uni- 
formity of life will reduce passion and feeling to a continuous 
petty friction. The converse of the existence contemplated by the 
Stoics will be attained, and, instead of a life of calm contempla- 
tion, our successors will have a life of objectless activity. The end 
will be swallowed up in the means. It will be all pursuit and no 
attainment. Is there a juste milieu, a point at which the super- 
fluous commodta vite will cease? None probably would agree at 
where that point should be fixed, and the future alone can show 
whether the human race will emancipate itself from being, like 
Frankenstein, the slave of the monster it has created. In the 
cases I have given as illustrations—and many more might be 
adduced—the evil resulting from apparently beneficial changes 
is not a mere accident : it is as necessary a consequence as re- 
action is a consequence of action. In the struggle for existence 
or supremacy, inevitable in all social growths, the invention, 
enactment, &c., intended to remedy an assumed evil will be 
taken advantage of by those for whom it is not intended ; the 
real grievance will be exaggerated by those having an interest in 
trading on it, and the remedy itself will have collateral results 
not contemplated by those who introduce the change. I could 
give many instances of this by my own experience as an advo- 
cate and judge, but this would lead me away from my subject. 
Evils, indeed, result from the very change of habit induced by 
the alleged improvement. The carriage which saves fatigue 
induces listnessness, and tends to prevent healthy exercise. The 
knife and fork save the labour of mastication, but by their use 
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there is not the same stimulus to the salivary glands, not the 
full healthy amount of secretion, whereby digestion suffers ; 
there is not the same exercise of the teeth whereby they are 
strengthened and uniformly worn, as we see in ancient skulls. 
It seems not improbable that their premature decay in civilized 
nations is due to the want of their normal exercise by the sub- 
stitution of the knife and fork and stew-pan. According to the 
evolution theory, our organs have grown into what they are, or 
ought to be, by long use, and the remission of this tends to 
irregular development, or atrophy. Every artificial appliance 
renders nugatory some pre-existing mode of action, either volun- 
tary or involuntary ; and as the parts of the whole organism 
have become correlated, each part being modified by the func- 
tions and actions of the others, every part suffers more or less 
when the mode of action of any one part is changed: So with 
the social structure, the same correlation of its constituent parts 
is a necessary consequence of its growth, and the change of one 
part affects the well-being of other parts. All change, to be 
healthy, must be extremely slow, the defect struggling with the 
remedy through countless but infinitesimally minute gradations. 

Lastly, so the forms of government give us any firm ground to 
rest upon as to there being less undue antagonism in one than 
in another form. Whether it is better to run a risk of, say, one 
chance in a thousand or more of being decapitated unjustly by a 
despot, or to have what one may eat or drink, or whom one may 
marry, decided by a majority of parish voters, is a question on 
which opinions may differ, but there is abundant antagonism in 
either case. 

Communism, the dream of enthusiasts, offers little prospect of 
ease. It involves an unstable equilibrium, z.¢. it consists of a 
chain of connection where a defect in one link can destroy the 
working of the whole system, and why the executive in that 
system should be more perfect than in others I never have been 
able to see. Antagonism, on the other hand, tends to stability. 
Each man working for his own interests helps to supply the wants 
of others, thus ministering to public convenience and order, and 
if one or more fail the general weal is not imperilled. 

You may ask, Why this universal antagonism? My answer is, 
I don’t know ; Science deals only with the How? not with the 
Why? Why does matter gravitate to other matter, with a force 
inversely as the square of the distance? Why does oxygen 
unite with hydrogen? AlII can say is that antagonism is, to my 
mind, universal, and will, I believe, some day be considered as 
much a law, as the law of gravitation. If matter is, as we believe, 
everywhere, even in the interplanetary spaces, and if it attracts 
and moves other matter, which it apparently must do, there must 
be friction or antagonism of some kind. So with organized 
beings, Nature only recognizes the right, or rather the power, of 
the strongest. If twenty men be wrecked on a secluded island 
which will only support ten, which ten have a right to the pro- 
duce of the island? Nature gives no voice, and the strongest 
take it. You may further ask me, Cui dono? what is the use of 
this disquisition? I should answer, If the views be true, it is 
always useful to know the truth. The greatest discoveries have 
appeared useless at the time. Kepler’s discovery of the relations 
of the planetary movements appeared of no use at the time; no 
one would now pronounce it useless. I can, however, see much 
probable utility in the doctrine I have advocated. The con- 
viction of the necessity of antagonism, and that without it there 
would be no light, heat, electricity, or life, may teach us 
(assuming free will) to measure effort by the probable result and 
to estimate the degree of probability. It may teach us not to 
waste our powers on fruitless objects, but to utilize and regulate 
this necessity of existence ; for, if my views are correct, too much 
or too little is bad, and a due proportion is good (like many 
other useful things, it is best in moderation), to accept it rather as 
a boon than a bane, and to know that we cannot do good without 
effort—that is, without some suffering. 

I have spoken of antagonism as pervading the universe. 
Is there, you may ask, any limit in point of time or space to 
force? If there be so, there must be a limit to antagonism. It is 
said that heat tends to dissipate itself, and all things necessarily 
to acquire a uniform temperature. This would in time tend 
practically, though not absolutely, to the annihilation of force and 
to universal death ; but if there be evidence of this in our solar 
system and what we know of some parts of the universe, which 
probably is but little, is there no conceivable means of reaction 
or regeneration of active heat? There is some evidence of a 
probable zero of temperature for gases as ;we know them, 2.¢. 
a temperature so low that at it matter could not exist in a 
gaseous form; but passing over gases and liquids, if matter 








becomes solid by loss of heat, such solid matter would coalesce 
masses would be formed, these would gravitate to each other, and 
come into collision. It would be the nebular hypothesis over 
again. Condensation and collisions would again generate heat - 
and so on ad infinitum. y 

Collisions in the visible universe are probably more frequent 
than is usually supposed. New nebulze appear where there 
were none before, as recently in the constellation of Andromeda, 
Mr. Lockyer, as I have said, considers that they are constant 
in the nebulz ; and if there be such a number of meteorites 
as are stated to fall daily into the atmosphere of this insig. 
nificant planet, what numbers must there be in the universe? There 
must be a sort-of fog of meteorites, and this may account, coupled 
with possibly some dissipation of light or change of it into other 
forces, for the smaller degree of light than would be expected if 
the universe of stellar bodies were infinite. For if so, and the 
stars are assumed to be of an equal average brightness, then if no 
loss or obstruction, as light decreases as the square of the distance 
and stars increase in the same ratio, the night would be as brightly 
illuminated as the day. We are told that there are stars of 
different ages—nascent, adolescent, mature, decaying, and dying ; 
and when some of them, like nations at war, are broken up by 
collision into fragments or resolved into vapour, the particles fight 
as individuals do, and like them end by coalescing and forming 
new suns and planets. As the comparatively few people who die in 
London to-night do not affect us here, so in the visible universe 
one sun or planet in a billion or more may die every century and 
not be missed, while another is being slowly born out of a nebula, 
Thus worlds may be regenerated by antagonism without having 
for the time more effect upon the Kosmos than the people now 
dying in London have upon us. I do not venture to say that 
these collisions are in themselves sufficient to renew solar life ; 
time may give us more information. There may be other 
modes of regeneration or renewed activity of the dissipated 
force, and some of a molecular character. The conversion of 
heat into atomic force has been suggested by Mr. Crookes, 
I give no opinion on that, but I humbly venture to doubt the 
mortality of the universe. 

Again, is the universe limited? and if so, by what? Not, I 
presume, by a stone wall! or if so, where does the wall end? 
Is space limited, and how? If space be unlimited and the 
universe of suns, planets, &c., limited, then the visible universe 
becomes a luminous speck in an infinity of dark vacuous space, 
and the gases, or at all events the so-called ether, unless limited 
in elasticity, would expand into this vacuum—a limited quantity 
of ether into an infinite vacuum! If the universe of matter be 
unlimited in space, then the cooling down may be unlimited in 
time. But these are perhaps fruitless speculations. We cannot 
comprehend infinity, neither can we conceive a limitation to it. 
I must once more quote Shakespeare, and say in his words, 
**Tt is past the infinite of thought.” But whatever be the case 
with some stars and planets, I cannot bring myself to believe 
in a dead universe surrounded by a dark ocean of frozen ether. 

Most of you have read ‘‘ Wonderland, ” and may recollect that 
after the Duchess has uttered some ponderous and enigmatical 
apophthegms, Alice says, ‘‘Oh!” ‘* Ah,” says the Duchess, ‘I 
could say a good deal more if I chose.” So could I; but 
my relentless antagonist opposite (the clock) warns me, and I 
will only add one more word, which you will be glad to hear, 
and that word is—Finis. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—The list of Physical Science lectures this term 
includes Prof. Liveing on Spectroscopic Chemistry, Mr. Robinson 
on Agricultural Chemistry, Mr. Ruhemann on Gas Analysis 
and on Aromatic Compounds, Mr. Shaw on Electrolysis, Mr. 
Wilberforce on Dynamo-electric Machines, Mr. Lyon on 
Machine Construction. 

Prof. Stokes lectures on Hydrodynamics, Dr. Besant on 
Differential Equations and Solid Geometry, Dr. Glaisher of 
Theory of Errors, Mr. Stearn on Attractions and Theory of 
Potential. 

In Biology, Mr. Langley is lecturing on the Central Nervous 
System,: Prof. Macalister on the Rudimental Structures of the 
Human Body, Mr. Gadow on the Morphology of Mammalia 
recent and extinct, Mr. F. Darwin on the Physiology of Plants 
(advanced demonstrations), 

In Geology, Prof. Hughes lectures on the geology of the 
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neighbourhood of Cambridge, Mr. Marr on Advanced Physical 
Geology, Mr. Roberts on the Crinoidea. 

The above are only a selection out of a long list. 

Mr. J. G. Adams, of Christ’s College, has been appointed 
Demonstrator of Pathology on Mr. Rolleston’s resignation. 





SCIENTIFIC SERIALS. 


American Journal of Science, April.—The absolute wave- 
length of light, by Louis Bell. The final results are here given 
of the research partially reported in the Josrnal for March 1886. 
Owing to the wide discrepancies in the value of this constant 
as determined by various observers and methods, the author 
gives a brief historical summary of the subject, with a critical 
discussion of the standards of length, methods, and apparatus 
employed in the present investigation. The details of the ex- 
perimental work, together with some remarks on the final results, 
and some questions of theoretical and practical interest con- 
nected with the work of recent experimenters in this field, are 
reserved for a future number.—History of the changes in the 
Mount Loa craters ; Part 1, Kilauea (continued), by James D 
Dana. Here are discussed questions connected with the ascen- 
sive action in the conduit lavas, the effects of heat, the hydro- 
static and other gravitational pressure.—The electromotive force 
of magnetization, by Edward L. Nichols and William S. Franklin. 
At the Ann Arbor meeting of the American Association for the 
Advancement of Science the authors described some singular 
modifications in the relation of iron to acids which occur when 
the reaction takes place within the magnetic field. In the 
present paper, which was read at the New York meeting of the 
Association in 1887, they deal with the behaviour of iron when 
that metal acts as one electrode in a voltaic circuit, and is at the 
same time subjected to magnetization.—Notes on certain rare 
copper minerals from Utah, by W. F. Hillebrand. A series of 
rare copper ores, including olivenite, erinite, tyrolite (?), chalco- 
phyllite, clinoclasite, mixite (?), and bronchantite, are here sub- 
jected to careful chemical and physical examination.—The 
Taconic system of Emmons, and the use of the name Taconic 
in geological nomenclature (continued), by Chas. D. Walcott. 
The main subject of this paper is the geology of the Taconic 
area as known to Dr. Emmous, with a comparison of its area as 
now known. Asa result of this comparative study, the author 
finds that the Lower Taconic is essentially a repetition of the 
Lower Silurian (Ordovician) of the Champlain Valley, while the 
Upper Taconic appears to be conformably subjacent to the 
Stockbridge Limestone of the Lower Taconic, and to include 
the Potsdam horizon at or near its upper portion.—Three 
formations of the Middle Atlantic Slope (continued), by W. J. 
McGee. This paper is occupied with the Appomattox forma- 
tion, its character, and distribution.—W. Le Conte Stevens 
describes a new lecture apparatus of an extremely simple 
character for the demonstration of reflection and refraction 
phenomena. 





SOCIETIES AND ACADEMIES. 
LonpDon. 


Royal Society, March 8.—‘‘ Further Observations on the 
Electromotive Properties of the Electrical Organ of Torpedo 
marmorata.” By Francis Gotch, Hon. M.A. Oxon., B.A., 
B.Sc. London, M.R.C.S. Communicated by Prof. J. Burdon 
Sanderson, F.R.S. 

In the present treatise the author details the results of further 
observations as to the electromotive properties of the electrical 
organ of Torpedo, the experiments being carried out in October, 
1887, at the laboratory of the Société Scientifique d’Arcachon. 

I. The first part of the work deals entirely with the phenomena 
of “‘irreciprocal conduction” in the organ of Torpedo, as 
described by du Bois-Reymond. 

From du Bois Reymond’s experiments it would appear that 
the organ pssesses the remarkable property of conducting an 
mtense current of short duration, led lengthwise through its 
columns, better when the current is directed from its ventral to 
its dorsal -urface than when directed the reverse way. The 
former direction coincides with that of the current of the shock 
of the organ, and is therefore termed by him ‘‘ homodromous,” 
the latter, be ng opposite in direction, is termed ‘‘heterodromous.” 

evidence rests upon the value of the galvanometric deflections 
obtained when both currents are allowed to traverse a strip of 
organ and a galvanometric cirenit. The deflections are markedly 





unequal, particularly when induced currents are used, the homo- 
dromous effect being always much greater than the heterodromous, 
The homodromous current must therefore either encounter less 
resistance than the heterodromous, or its electromotive force 
must be suddenly strengthened, ana that of the heterodromous 
current weakened, by the sudden establishment in the tissue of a 
new source of electromotive energy. ‘The first is the view taken 
by Prof. du Bois-Reymond. 

(1) The present rheotome experiments reveal (a) the new 
fact that the pavsage of such intense currents of short duration 
is always followed by an excitatory response (shock) in the tissue ; 
(4) that if the intense current due to this response is allowed to 
affect the galvanometer as well as the induced or other exciting 
current, then by obvious algebraic summation the homodromous 
deflection must be much larger than the heterodromous ; (c) and 
that when by means of a fast-moving rheotome the induction 
shock only is allowed to affect the instrument, no irreciprocity is 
found. 

The author therefore assumes that the phenomena of irreci- 
procal conduction are in reality excitatory phenomena, the nature 
of which, from the methods of investigation used, have not been 
recognized. 

(2) The time relations of this response of the isolated strip 
of the organ to direct stimulation by the traversing induction 
shock are now for the first time investigated, by means of the 
rheotome, and the influence of temperature and other conditions 
upon these is shown by experimental evidence. 

II. The second part deals with entirely novel phenomena— 
namely, the excitation of the organ by the current of its own 
excitatory state. It is shown that in vigorous summer fish every 
response of the whole or part of the organ to a single excitation 
of its nerves is followed by a second response, due to the passage 
through its own substance of the intense current of the first 
response. In other words, the shock of the organ excites its own 
nerve fibres and nerve endings, producing a feebler second shock, 
which in a similar manner evolves a feebler third shock ; this a 
fourth, and so on. 

The response of the isolated organ to nerve excitation is thus 
multiple ; a primary, secondary, tertiary response following the 
application to the nerve of a single stimulus. Since all these 
responses produce currents similarly directed through the columns 
of the organ, each column during its activity must reinforce by 
its echoes the force of the primary explosion, both in its own 
substance and also in that of its neighbours. 


Linnean Society, April 5.—Mr. W. Carruthers, F.R.S., 
President, in the chair.— Amongst the exhibitions of the evening 
Mr. D. Morris (Kew) showed a curious native bracelet from 
Martinique. Although formed apparently of seeds, or beads of 
wood, or bone, its real composition had puzzled both botanists 
and zoologists, and until microscopically examined could not be 
determined.—Mr. J. G. Baker, F.R.S., exhibited a series of 
specimens of Adiantum Fergusoni and Capillis Veneris, and 
offered some remarks upon their specific and varietal characters. 
—Mr. J. E. Harting exhibited a specimen of a rare British 
animal, the pine-marten, which had been trapped in Cumberland ; 
and made some observations on the present distribution of the 
species in the British Islands.—Mr. Clement Reid exhibited a 
series of fruits and seeds obtained by Mr. J. Bennie from inter- 
glacial deposits near Edinburgh, affording evidence of a colder 
climate formerly than that now prevailing in the Lowlands of 
Scotland.—Mr. F. Crisp exhibited some fragmentary remains of 
a wild goose shot in Somersetshire, which had been reported as 
the lesser whitefronted goose (Anser erythropus, Linn.), but 
which was apparently an immature specimen of Anser albifrons,. 
Scopoli.—In the absence of the author, a paper by Mr. A. W. 
Waters, on some ovicells of the Cyclostomatous Bryozoa, was read 
by the Zoological Secretary, Mr. W. Percy Sladen ; and after an 
interesting discussion, the meeting adjourned. 


Chemical Society, March 28.—Annual General Meeting. — 
Mr. W. Crookes, F.R.S., in the chair.—The President de- 
livered an address on which we have already commented. 
—The following Officers and Council were elected for 
the ensuing session :—President: Mr. W. Crookes, F.R.S. 
Vice-Presidents who have filled the office of President: Sir 
F. A. Abel, F.R.S.; Dr. Warren de la Rue, F.R.S. ; 
Dr. E. Frankland, F.R.S.; Dr. J. H. Gilbert, F.R.S. ; 
Dr. J. H. Gladstone, F.R.S.; Dr. A. W. Hofmann, F.R.S. ; 
Dr. H. Miiller, F.R.S. ; Prof. Odling, F.R.S.; Dr. W. H. 
Perkin, F.R.S. ; Sir Lyon Playfair, F.R.S. ; Sir H. E. Roscoe, 
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F.R.S., and Dr. A. W. Williamson, F.R.S. Vice-Presidents: 
Prof. G. Carey Foster, F.R.S. ; Mr. David Howard ; Prof, J. 
W. Mallet, F.R.S.; Prof. H. McLeod, F.R.S.; Mr. Ludwig 
Mond; and Prof. Schorlemmer, F.R.S. Secretaries: Prof. H. 
E. Armstrong, F.R.S., and Prof. J. M. Thomson. Foreign 
Secretary: Dr. F. R. Japp, F.R.S. Treasurer: Dr. W. J. 
Russell, F.R.S. Ordinary Members of Council: Prof. T. 
Carnelly, Mr. A. H. Church, Prof. Clowes, Prof. Dunstan, Dr. 
P. F. Frankland, Mr. R. J. Friswell, Mr. C. W. Heaton, Mr. 
E. Kinch, Dr. H, F. Morley, Dr. R. T. Plimpton, Prof. Purdie, 
and Prof. Ramsay. 

April 5.—Mr. W. Crookes, F.R.S., in the chair.—The 
following papers were read :—Researches on the constitution of 
azo- and diazo-derivatives ; part iii., compounds of the naphtha- 
lene B-series, by Prof. R. Meldola, F.R.S., and Mr. F. J. East. 
—The action of finely divided metals on solutions of ferric salts, 
and a rapid method for the titration of the latter, by Mr. D. J. 
Carnegie. 

Anthropological Institute, April 10.—Francss Galton, 
F.R.S., President, in the chair.—Captain Strachan exhibited a 
young Papuan boy brought by him from the north-west coast 
of New Guinea.—Mr J. Allen Brown read a paper on some 
small highly specialized forms of stone implements, found in 
Asia, North Africa, and Europe.—A paper by MM. Henri and 
I ouis Siret, on the early age of metal in the south-east of Spain, 
was read. 

Paris. 

Academy of Sciences, April 16.—M. Janssen, President, in 
the chair.—On the spectra of oxygen, by M. J. Janssen. Atten- 
tion is called to Olszewski’s recent experiments with liquefied 
oxygen, which fully confirm the results of the author’s researches 
on the phenomena of elective absorption in oxygen gas. The bands 
already determined by him have been observed by Olszewski 
with a thickness of 7 millimetres of liquid oxygen, while a thick- 
ness of from 4 to § millimetres would be required to detect the pre- 
sence of the strongest band, which occurs in the neighbourhood 
of D. This is a remarkable confirmation of the law of the 
product of the thickness by the square of the density regulating 
one of the two systems of bands described by M. Janssen.—On 
the relations of atmospheric nitrogen to vegetable soil, by M. 
Th. Schleesing. ‘This is a reply to the objections recently urged 
by M. Berthelot against the character of the author’s researches, 
and the general conclusions based on them. He denies the validity 
of M. Berthelot’s criticisms, and insists that he does not deny 
the fixation of atmospheric nitrogen in vegetable soils. He main- 
tains, however, that the phenomenon is neither determined by 
his own experiments nor demonstrated with sufficient accuracy 
by M. Berthelot’s analyses.—On a source of algebraic equations 
whose roots are all real, by M. G. Fouret. An algebraic pro- 
cess is explained, by means of which equations, all of whose 
roots are real, may be combined in such a way as to obtain 
from them fresh equations possessing the same property. The 
following theorem is proposed and discussed : If the equation 


F(x)=a,x# + GQ, XN-T + Gy XR-2+4+,,.. 4+ Qn-1X¥ + Qn=0 
has all its roots real, then the equation 


(x) = ay f (x) + ay f(x) + ag f(x) + eee + Qn-1f@- M(x) 
+ anf (*)(x) = 0, 


in which /() represents an entire polynome of equal or higher 
degree to , has at least as many real roots as the equation 
f(x) = 0; and if it has more, the excess is an even number.— 
On Foucault’s gyroscope, by M. E. Guyou. An elementary 
solution is given of the problem connected with the rotation of 
a solid body suggested by the movement of this apparatus. — 
On a new method of measuring the heat of evaporation of lique- 
fied gases, by M. E. Mathias. The calorimetric methods usually 
employed are either those of variab/e temperature or of the fixed 
temperature of melting ice. But for the purpose of his re- 
searches the author has had to employ one of constant tempera- 
ture, the nature and advantages of which are here described. It 
is specially applicable in the case of gases which, like ethylene, 
carbonic acid, and the protoxide of nitrogen, have their critical 
point at the ordinary temperature.—On a class of electric currents 
set up by the ultra-violet rays, by M. A. Stoletow. Hertz, 
Wiedemann, and others having shown the influence of the ultra- 
violet rays on electric discharges at high tension, the author here 
inquires whether a similar effect may not be obtained with elec- 
tricity of feeble potential.—On a regulator of electric light, by 
M. Charles Pollak. In the apparatus here described the move- 





ment required to be communicated to the carbons in order to 
supply and maintain the electric arc is obtained by the thermig - 
expansion of the conducting wires. This appliance, which pr 
lates the electric arc for a period of three hours consecutively, has 
the advantage of extreme simplicity, dispensing with all intricate 
mechanism, as well as with electro-magnets.— Ona sodico-potassie 
carbonate, by MM. L. Hugounenq and J. Morel. The authors 
have obtained this substance by exposing to the open air at g 
temperature of 12° to 15° C. a solution of carbonate of soda com 
taining carbonate of potassa in the presence of a great excess of 
iodide of potassium mixed with phosphate and chloride of 
sodium. It approaches the formula— ~ 


CO;K,,6H,O + (CO,Na,,6H,0). 


These researches show generally that the carbonates of sodg 
and of potassa may crystallize together, yielding isomorphous 
mixtures, which can scarcely be represented by definite formulas, 
—New experiments on inoculation against rabies, by M. G, 
Galtier. These experiments, made on sheep and goats, show 
that herbivorous animals may be successfully preserved from the 
bite of mad dogs by the usual processes of inoculation, whether 
applied before or immediately after the attack.—A communica. 
tion was received from the Minister of Public Instruction 
announcing the results of the measures recently taken to deter. 
mine the exact superficial area of France calculated by the plani- 
metric method. This estimate gives 536,408 square kilometres, 
which is 8012 more than that indicated by the Bureau of 
Longitudes, and 2929 more than that of the Russian General 
Strelbitsky. 





BOOKS, PAMPHLETS, and SERIALS RECEIVED, 


Outlines of Qualitative Analysis: G. W. Slatter (Murby).—Text-book of 
Biology: J. R. A. Davis (Griffin).—British Birds : Key List: Colonel L, 
H. Irby (Porter).—In Pursuit of a Shadow: A Lady Astronomer a 
—A Treatise on Alcohol, 2nd edition: Dr. T. Stevenson (Gurney and J. 
son).—Allgemeine Geologie: Dr. Karl von Fritsch (Engelhorn, Stuttgarg), 
—Arithmetic for Beginners: Rev. B. Lock (Macmillan).—Natue 
Readers, Sea-Side and Way-Side, No. 1: J. W. Wright (Heath, Boston)= 
Mr. Tebbutt’s Observatory, Windsor, New South Wales: J. Tei 
(Sydney).—Bulletin du Musée Royal d’Histoire Naturelle de Belgique, 
Tome v. No. 1. 
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SILVER MEDAL, 
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The body is made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment. Three achromatic powers of excellent defining 
power,t-inch, 4-inch, and }-inch ; adjusting slide-holder to stage, revolving 
diaphragm, hand-forceps, stage-forceps, live-cage, &c. The whole packed 
in upright M ahogany Cabinet, with drawer for slides, dissecting-knives, &c. 

Price £3 15s, Od. 


New Illustrated C. eas of Microscopes free. 


_ JOHN BROWNING, 63 Strand, London, W.C. 
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The set contains Maximum and Minimum Registering Thermometers, 
Wet and Dry Bulb Hygrometer, Aneroid Barometer, Thermometer for Hot 
Springs, Solar and Terrestrial Radiation Thermometers, Rain Gauge and 
Graduated Measure, Clinometer and Compass, and boiling-point apparatus. 
‘The whole arranged in a strong case, £18 18s. These sets can be varied, 
the number of Instruments reduced or others added, to meet the requirements 


of purchasers. 
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BALLIOL AND EXETER COLLEGES, 
CHRIST CHURCH AND TRINITY 
COLLEGE, OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 

A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on THURSDAY, 
November 17, 1887. ‘Three Scholarships and three Exhibitions will be 
offered, the Schol: arships being worth £80 a year. ‘The subjects for Examina- 
tion will be Physics, Chemistry, and Biol gy, but Candidates will not be 
expected to offer themselves in more than two of these. Particulars may be 
— d by application to A/ VERNON HARCOURT, Christ Church, 

)xford. 





OWENS COLLEGE, 
MANCHESTER. 
BISHOP BERKELEY FELLOWSHIPS. 
(Value £100 for one year, and renewable for a second year.) 

At least three are offered for Award in December next. Applications must 
be sent to the ReGisTRaR on or before NOVEMBER 15. Evidence of 
ability to prosecute some special study or research in any of the subjects 
comprised under the following groups must be presented :— 

1. Language and Literature, History and Philosophy. 
2. Mathematics, Physical and Biological Science. 
3- Medicine and Therapeutics. 

A fuller Statement of Particulars and Conditions will be forwarded on 
Application. 

HENRY WM. HOLDER, M.A., Registrar. 

SWINEY LECTURES ON GEOLOGY. 

Dr. R. H. TRAQUAIR, F.R.S., F.G.S., will deliver a Course of Twelve 
Lectures on “ PALAXONTOLOGY and the DOCTRINE of DESCENT,” 
in the British Museum (Natural History), Cromwell Road, commencing 
MONDAY, November 7, at 3 P.Mey and to be continued on Mondays, 


Wednesdays, and Fridays, co ynelu ding on Friday, December 2, 1887. 
Admission to the 


Course, free. 
KING’S COLLEGE, LONDON. 
BACTERIOLOGICAL LABORATCRY.—WINTER SESSION, 


The Lectures and Practical Course will commence on NOVEMBER 1 





Fees: Lectures only, 3 Guineas; Lectures and Practical Course, 
5 Guineas. 
For admission for Original Research or for further particulars apply for 


Prospectus to 
J. W. CUNNINGHAM, Esq., 


~ EAST GRINSTEAD COLLEGIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 

The object ot the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the hi; gher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate. —For Prospectus and particulars, apply to the PrinciPav. 


Secretary. 





~ AGRICULTURAL COLLEGIATE © 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming g, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages :—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appr inted ; its diet liberal, and all arran; gements calculated to 
develop gentlemanly habits, and to produce feelings of self- respect. 

The strictest attention to the moral and religious training of Pupils. 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars n application to the Principat. 


Fees 


DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING, 

PARKER & COWARD, Broadway Chambers, Westminster. 





THE EXAMINATION SYNDICATE, 


Consisting of Graduates in First-class Honours in Classics and Mathematics, 
and of experienced Teachers of Modern Languages, supplies tutors and 
schools of all ; grades (including those of ladies), on the shortest notice, with 
Original Examination Papers (Unseen or in Prescribed Subjects) of various 
degrees of difficulty, suited to all ages and classes of pupils. 

All inguiries and instructions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
1 GRENVILLE STREET, MOUNTJOY SQUARE, DUBLIN. 





| Glass-capped Boxes from One Shilling per dozen. 





LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his Subscribers extremely large Amoeba Proteus, 
with sketch and description. He also sent out Alcyonella fungosa, Pluma- 
tella repens, Fredericella sultana, Loph: pus crystallinus, Melicerta ringens, 
Melicerta janus, Limnias ceratophylli, Stephanoceros, Volvox globator ; also 
Hydra, Ameceba, Vorticella, Crayfish, and other Specimens for (Huxley 
and Martin’s) Biological Laboratory work, 

Weekly announcements will be made in this place of Organisms T. B, 
is supplying. 


Specimen Tube, One Shilling, post free. 


wenty-six Lubes in Course of Six Months for Subscription of £1 13. 
or Twelve Tubes for 10s. 6d. 





Portfolio of Drawings, Eleven Parts, 1s. each. 
WESTMINSTER HOSPITAL MEDICAL 
SCHOOL. 

CAXTON STREET, S.W. 


The LECTURESHIP on PHYSIOLOGY is now VACANT. 
tions to be made before NOVEMBER 22 to 
H. B. DONKIN, Dean. 


UNMOUNTED MICROSCOPIC 
OBJECTS 
RECENTLY ISSUED. 
Packet P* 24 Textile Fibres | 
» * 12 Dissections of Blowfly 
X* 12 Diatomaceze 
Y* 12 Parasites 


E DWARD WARD, 


~ JAMES R. GREGORY, 


Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. lso 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 (CHARLOTTE STREET, FITZROY SQUARE, Lonpon. 


NATURALISTS’ _ 
GLASS-CAPPED BOXES. 


Museumsand Private Collectors supplied with Round and Rectangular 
About 70 different sizes 


always in Stock. A cheap Glazed Box, 14 inches by _1o inches, for O 
Shilling. Samples Post Free, Two Shillings. 


THOMAS DOD. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES OF Rocks, MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 


277 STRAND, LONDON, 
__Opposite Norfolk Street. 


Applica- 





Post free, 


ra 2s. 1a. each Packet. 


249 Oxford Street, Manchester. 








CoLLEc- 





TO STUDENTS. — SUPERIOR HOME 


offered in the House of a Lady. Separate Study and every comfort 
Best part, South Kensington, near School of Science and Museum. 
25s. inclusive. Reduction for friends and permanency. References to 
parents.—Mrs. K., 42 Tregunter Road, Redcliffe Gardens. 
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RICHARD ANDERSON & Co., 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, c., &c., 

CHURCH-SPIRES AND CHIMNEY-SHAFTS 

REPAIRED. 
EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield, 
| LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LOND 


' 


Telegrams —“ TON. NERRE LONDON.” | 











INVENTIONS EXHIBITION—GOLD MEDA AL AWARDED. 


DENT’S| 
WATCHES. 


NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 

| REDUCED PRICES, sent post | 
free on application to E. DENT 

| and Co., Makers to the Queen, 

| 61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomesa pleasure when this Inkis used. Ithas been adopted in 


the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 











[t writes almost instantly full Black. |Flows easilyfromthe Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the | 
Is cleanly to use, and not liable to Blot.! moment of writing. 


Can be obtained in London, through Messrs. BArcray & Sons, Farrirg- 
don Street; W. Epwarps, Old Change; F. Newnery & Sons, Newgate 
Street ; and to be had of all Stationers. 
BEWLEY & DRAPER (Limited), Dublin 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. | 


Conducted 7 C.G. Barrett, J. W. Douctas, W. W. Fow.er, M.A. 7 
F.L.S., R. McLacutan, F.R.S., t&. "a F.L.S. and | 
m. E. ‘STAINTON, F.R.S 
This Magazine, commenced in 1864. contains stendend articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. | 
Subscription—Six Shillings per Volume, post free. The volumes cou- 
mence with the June numberin each year 
Vols. I. to IX. ros. each to purchasers of pag sets; the succeeding | | 
vols. nay be had separately or together. at 7s. eac 


| 
London: GURNEY & JACKSON (Mr. Van Voorst’s successors), | 
| 
| 





rt Paternoster Row. 


br 8.—Communications, &c., should be sent to the Editors at the above 
a ress. | 
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SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢@. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN Anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 
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MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 


‘BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 








Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


| Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 


Schuchardt, of Gérlitz, 
34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 
Complete Illustrated Catalogue of Chemical Apparatus, post 


free, Is. 6d. 





OSTEOLOGICAL SPECIMENS AND 
PREPARATIONS FOR STUDY AND DEMON- 
STRATION MAY BE OBTAINED FROM 


MOORE BROTHERS, 


| OSTEOLOGISTS, DISARTICULATORS, ETC. 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
Awarded Seven Medals and Three Diplomas. 








'HOLLOWAYS OINTMENT (eerttaea 


For BAD LEGS, BAD BREASisS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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UNIVERSITY CORRESPONDENCE 
CLASSES. 


A large Association of Tutors with high Univrsity Qualifications prepare 
Students, either by Correspondence or by Evening Classes. at King’s Cross 
(now beginning), in Arts and Science subjects, especially for the Examina- 
tions of the London University and the Cambridge Higher Local. Secre- 
tary, Mr. E. S. Weymoutu, M.A., 38 Christchurch Road, Brondesbury, 
N.W. 

THE LATE MR. ROBERT HUNT’S COMPREHENSIVE WORK 

ON BRITISH MINING. 

Just Published, 2nd Edition, Revised, Super Royal 8vo., Price £2 2s , Cloth. 

BRITISH MINING.—A TREATISE ON 
THE HISTORY, DISCOVERY, PRACTICAL DEVELOPMENT. 
AND FUTURE PROSPECTS OF METALLIFEROUS MINES 
IN THE UNITED KINGDOM. By ROBERT HUNT, F.R.S. 
late Keeper of Mining Records. Upwards of 950 pp., with 230 Illus- 
trations. 

‘« Indispensable to all interested in the mining and metallurgical industries 
of this country.” —A theneum. 

‘*The work will be for the mining industry what Dr. Percy's celebrated 
treatise has been for the metallurgical—a book that cannot with advantage 
be omitted from the library.’’—/ron and Coal Trades Review. 


CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, London, E.C. 


NORTH BRITISH AGRICULTURIS1, 
the chief Agricultural Journal in Scotland,circulates extensively amorg 
Landowners, Farmers, Resident Agents, and othersinterested in the 
management of land throughout the United Kingdom. 

The AGRICULTURISTis published everyWednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal! Britishand 
Icish Markets of the week. 

Thespecial attentionof Land Agentsis directed totheAGRICULTURIS1 
as one ofthe best existing papers for Advertising Farmsto beLet and Estates 
for Sale. 

Advertisers addressing themse!ves to Farmers will find the AGRICUI - 
TURIST a first-class medium for reaching that Class. 


Price 3d. By post 34d. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 








On the rstof every Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTENTS :—Original Articles by leading Botanists.—Extracts, and 


Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— | 


Proceedings of Societies. 
Price rs. 3¢. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
Now Ready, Price 5s. ity _ 
THE JOURNAL OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 


Vou. XVII. Part 2, NoveMBER 1887, 


Contains Papers by C. H. Reap, F.S.A.; Lieut. F. E-ton, R.N.; Prof. 
Victor Hoxstey, F.R.S.; Dr. Gzorce Hartey, F.R.S. ;G. L. Gomme; 
Capt. C, R. Conver, R.E. ; and HENRY WALLACH: and Anthropological 
Miscellanea. is 

London: TRUBNER & CO., Ludgate Hill. 
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Mathematical Instrument Manufacturer to H.M. Government, Council o 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Lliustrated Price List Post Free. 

W. F. S. obtained the only Meda! in the Great Exhibition of 1862 fot 
Excellence of Const:uction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT TURNSTILE, HOLBORN. LONDON, W.C. 
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| ANIMAL BIOLOGY: an ELEMENTARY 
TEXT-BOOK. By C. LLOYD MORGAN, Professor of 
Animal Biology and Geology in University College, Bristol, 
and Lecturer en Comparative Anatomy in the Bristol] 


Medical School. With numerous Illustrations. Crown 
8vo. 8s. 6d. 

A SCHOOL FLORA. For the Use of Ele- 
mentary Botanical Classes. By W. MARSHALL 


WATTS, D.Sc. (Lond.), B.Sc. (Vict.), Physical Science 
Master in the Giggleswick Grammar School. Crown 8yo. 
2s. 6d. 


A FIRST COURSE OF PHYSICAL 
LABORATORY PRACTICE. Containing 264 Experi- 
ments and 169 Illustrations. By A. M. WORTHING- 
TON, M.A., late Assistant Master at Clifton College. 
Crown 8vo. 4s. 6d, 


| The METHODS of GLASS-BLOWING. 
For the Use of Physical and Chemical Students. By 
W. A. SHENSTONE, Lecturer on Chemistry in Clifton 
College. With 42 Illustrations. Crown 8vo. Is. 6d. 


A PRACTICAL INTRODUCTION to 
CHEMISTRY. Intended to give a Practical Acquaint- 
ance with the Elementary Facts and Principles of Chemistry. 
By W. A. SHENSTONE, Lecturer on Chemistry in 
Clifton College. With 20 Illustrations. Crown 8vo. 2s, 


LAWS and DEFINITIONS CONNECTED 
with CHEMISTRY and HEAT. With Explanatory 
Notes on Physical and Theoretical Chemistry ; also special 

Tests and Examples for Practical Analysis. By R. G. 
DURRANT, M.A., F.C.S., Assistant Master at Marl- 
borough College. Crown 8vo. 3s. 


ELECTRICITY TREATED EXPERI- 
MENTALLY. For the Use of Schools and Students. 
By LINNAEUS CUMMING, M.A., late Scholar of 
Trinity College, Cambridge, Assistant Master in Rugby 
School. With 242 Illustrations. Crown 8vo. 45. 6d. 


' PHYSICAL GEOLOGY for STUDENTS 
and GENERAL READERS. By A. H. GREEN, M.A., 
F.G.S., Professor of Geology in the Yorkshire College of 
Science, Leeds. Third and Enlarged Edition, with 
numerous Illustrations. 8vo. 215. 





RIVINGTONS: WATERLOO PLACE, PALL MALL, 
LONDON. 





WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 EssEx STREET, STRAND. 

Their last published Catalogues are 
Botany, 2000 Titles (6¢.); Entomology, 800 Titles (2¢.) ; 
Geology, Mineralogy, Palzontology, 1200 Titles (4¢.). 


POSTAGE FREE. 








Now Ready, with Ten Illustrative Diagrams. 5s. 


UNFINISHE 
A STUDY IN ASTRONOMY. 


D WORLDS: 
By S. H. PARKES, F.R.A.S. 


The author has endeavoured to give a brief summary of the results of recent scientific discovery regarding the present physical 
condition of those far-off worlds which the telescope and the spectroscope have revealed to man. 


London: HODDER & STOUGHTON, 27 Paternoster Row. 
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SUBSCRIPTIONS TO “NATURE.” 


s. 4d. 
a ee ee ee ee ee 
Half-yearly . 2 2. cc ee eee so 0 0 1G 6 
Quarterly. 6 625 tere rece es J G 

To the United States, the Continent, &c. :— 

a 4. 
| i ee ee rr 
Tial-9eGtly 65 sk et tt te es oo EG SO 
oo) i ee ee 

To India, China, and Japan :— 

s @. 
ee ee ee ee are eS 
Se ae a ae eee ee 
Quarterly. 2.6 4s ym © 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s, 6d. ~gd. per Line after. 


S &- 
One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . . . «1 15 
Half a Page, ora Column. . ...+.+«.3 § 
Whole Page. .... bom as eae 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFoRD STREET, STRAND, W.C. 


Diary of Socicties, 


Lonpon. 


THURSDAY, November 3. 

CuemicaL Society, at 8.—Note on the Atomic Weight of Gold: Prof. 
Thorpe and A. P. Laurie.—The Interaction of Zinc and Sulphuric Acid : 
M. M. Pattison Muirand R. H. Adie.—A Note on Safety Taps: W. A. 
Shenstone.—Note on Guthrie’s Compound of Amylene with Nitric 
Peroxide: Dr. A. K. Miller.—The Dehydration of Metallic Hydroxides 
by Heat, with Special Reference to the Polymerization of the Oxides and 
to the Periodic Law: Dr. Carnelley and Dr. J. Walker. 


FRIDAY, NoveMBER 4. 
Gro.ocists’ AssoctaTION, at 8. 


Parkes Museum, at 8.—Metropolitan Acts, By-laws of Metropolitan Board 
of Works : A. Wynter Blyth. 


SUNDAY, Novemser 6. 
Sunpay Lecture Society, at 4.—On Micro-organisms ; their Place in 
Nature, and how to study them: Dr, Percy F. Frankland. (Illustrated 
by Diagrams and Preparations.) 


MONDAY, Novemser 7. 
Rovat InsTITUTION, at 5.—General Monthly Meeting. 
Society oF CHEMICAL INDUSTRY, at 8.—Note on the Comparative Anti- 
septic Action of Chlorides, Nitrates, and Sulphates: C. T. Kingzett. 
ARISTOTELIAN Society, at 8.—The Unseen World : The President. 
OponTOLOGICAL Society, at 8.—On Odontomes: J. Bland Sutton.—A 
Peculiar Case of Arrested Development: Dr. St. Geo. Elliott.—An Extra- 
ordinary Example of Tooth Development : Mr. Storer Bennett.—A Case 
of Retarded Eruption: F. Henri Weiss. 


TUESDAY, Novemser 8. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Exhibition of Implements and 
Works of Art from the Lower Congo: Major-General Sir Frederick Gold- 
smid, K.C.S.I., and Delmar Morgan.—The Lower Congo : a Sociological 
Study: R. C. Phillips. 

WEDNESDAY, NovemBer 9 

GeroLocicat Society, at 8.—Note on the so-called ‘Soapstone’ of Fiji: 
Henry B. Brady, F.R.S.—On some Results of Pressure and of Intrusive 
Granite in Stratified Palzozoic Rocks near Morlaix, in Brittany: Prof. 
T. G. Bonney, F.R.S.—On the Obermittweide Conglomerate, its Compo- 
sition and Alteration: Prof. T. G. Bonney, F.R.S.—On the Position of 
the Obermittweide Conglomerate: Prof. T. McKenny Hughes.—Notes 
on a part of the Huronian Series in the Neighbourhood of Sudbury 
(Canada) ; Prof. T. G. Bonney, F.R.S. 

OvaL MicroscopicaL Society, at 8.—Synopsis of the British Recent 
Foraminifera: H. B. Brady, F.R.S.—Metamorphoses of Amoeba and 
Actinophrys: C. R, Beaumont. 


THURSDAY, Novemper 10. 

MATHEMATICAL Society, at 8.—The Differential Equations Satisfied by 
Voncomitants of Quantics: A. R. Forsyth, F.R.S.—On Pure Ternary 
€ciprocants and Functions allied tothem: E. B. Elliott.—On the General 
Linear Differential Equation of the Second Order : Sir J. Cockle, F.R.S.— 
On the Stability of a Liquid Ellipsoid which is Rotating about a Principal 
Axis under the Influence of its own Attraction: A. B. Basset.—Geometry 

of the Quartic, and on Modular Equations: R. Russell. 
Society or TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—Deep-sea 
Sounding in connection with Submarine Telegraphy : Edward Stallibrass. 


R FRIDAY, November 11. 
OVAL ASTRONOMICAL SociETY, at 8. 


SATURDAY, NOoveMBER 12. 
Puysicat Socity, at 3.—On the Rotation of a Solid Copper Sphere and of 
Copper Wire Helices when Freely Suspended in a Magnetic Field: Dr. 
R. C. Shettle.—On a Geometrical Method of Determining the Conditions 
of Maximum Efficiency in the Transmission of Power by Alternating 
Currents: T. H. Blakesley. 


coon 








American Exhibition closed October 31. 
ORDERS RECEIVED AND FILLED HERE TILL NOVEMBER 12, 


The presentation, at the West Brompton or Main Entrance, of any gentle- 
man’s card, with the statement that he has special business with Prof. Foote, 
will secure his admission. 


PROF. A. E. FOOTE would call attention 
to the fact that but a short time remains of the 
remarkable opportunity of adding to collections 
choice American Minerals at low prices. 

The nature of the business precludes the possi- 
bility of having a branch in London. He must 
give the business his constant personal supervision. 

NEW ARRIVALS.— Especial attention is 
2 called to over 100 Ibs. of the finest Alaska Garnets 
Rutile, recently received, and to the Lists of Minerals 


WAN 
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Wee CCekenietes| from Hungary, Germany, and England, in the late 
7 imbersof NATURE. 28 boxes and about 3 tons 


of choice minerals received in London this week. 


The collections of 100 illustrate all the principal species and all the grand 
subdivisions, principal Ores, &c. Labels of £1 and higher-priced Collections 
give name, locality, and in most cases the composition, accompanied by 
Illustrated Catalogue. Sizes given are average. 


NuMBER OF SPECIMENS. I00 200 300 


25 50 100 
In boxes. Without boxes. 


Crystals and fragments ... s+ so we sn 25. 4S 85. 48. 85. 125. 
Student’s size, larger ... so 0 «ss o» 65. 28 248 £1 £2 £5 
Amateur’s size, 2} X thin. 0 oe oe oe — — — £2 £5 £10 
High School or Academy size, 24 X 3}in., Shelf Specimens £5 £10 £20 
College or University Size, 3} x 6in., Shelf Specimens «. £10 £30 £60 


WHAT MORE ACCEPTABLE CHRISTMAS PRESENT FOR 
A FRIEND OR YOUNG PERSON? 


A large collection of morocco-bound books to exchange for old English or 
other Scientific books. 


Horstinis 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I., U.S.A 


J. H. STEWARD’S | 


MAGIC LANTERNS 


ia AND 


DISSOLVING VIEWS 


Have been awarded 
GOLD & SILVER MEDALS 
For Opticaland Mechanical Excellence. 


ILLUSTRATED CATALOGUES 


Gratis Post Free to all parts of the 
World. 


Sole Maker of the Bridgman Triple 
Lantern and the Luke Bi-Uniai. 
School Lanterns from £1 ros. Show-Room—406 Strand. 
The CELEBRATED COMPLETE SET, £2 15s., best value ever offered. 














Optician to the British and Foreign Governments. 


; 406, 66, 456, Strand; 54 Cornhill, London. 
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Bailey’s Patent Water Motor. Bailey’s Patent Organ-Blower.|Bailey’s Patent Thirlmere 
Water Motor. 











Strongly made, Powerful, Hundreds fixed and at Work. 
> 7 jf Adapted for Snali Powe 
Economical. Prices from £6 6s. each. opted ff all Powers, 
$u.P. LHP. 2H.P. 4 HP. 6 HP. | ie ie e228 Tk I-IOH.P. FHP. 2HLP. RHP. rip, 
wartamoroe fro, 12108. £15. £25. £35: ORCAN BLOWER SEE LISTS. epimers 5225. £338. £555. £8 tos. re 





W. H. BAILEY & C0. Albion Works, Salford, Manchester. 
HARVEY & PEAKE, 
(By Appointment to the Royal Institution of Great Britain,) 

SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 83d. 








LEWIS WRIGHT’S 


PROJECTION POLARISCOPE 


==—\ Showing axes of Crystals, &c., on a well illuminated 
AT and flat field. 


PEREKEN, SON, AND RAYM™MENT 
(LEJEUNE AND PERKED), 
MANUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES, 
tor HATTON GARDEN, LONDON, E.C. 


F. H. BUTLER, A.R.S.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. | V AN 


Newly added to Stock :—Rectangular Glass-topped Boxes, Cloth-covered, 
Special Pattern, from 2s., Circular do., from ts. per doz. ; Students’ His 


logical and Petrographical Microscopes; Post-boxes for Micro-slides ; 9 
Cabinets, 4 to 12 Drawers, ras. to 55s.; North of England Barytes of 
Novel Habit, Crystals 3-14 inches long; a further series of London Clay 


and Chillesford Foraminifera; Sections of 12 Foraminifera illustrating 
no 


Structure, with Descriptive Notes, in Box, at 20s.; British Triassic Verte- 
brate Remains from the Microlestes Quarry (Sets to order). 
| pure site COCOA 
HOUSEHOLD NECESSITIES ! ! | | 
Is THE BEST 
and really THE CHEAPEST in the end. 






































The BRITISH MEDICAL JOURNAL says:—“‘‘Van Houren’s Cocoa’ 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 
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THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. — oe ar a aga ="Semeieiaiiadans 
Third Series. Edited by J. E. Harring, F.L.S., F.Z.S., Member of the | n the rst of every Month, price Sixpence. 
British Ornithologists’ Union ; contains— e 
Original Articles by well-known ——_ in every branch of zoology ; THE ENTOM OLOGIST: 
habits of animals; arrival and departure of migratory birds; occurrence of TH) ny 
rare birds; distribution and migration 4 British ry tte = vd or | AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
rare marine fish; local aquaria; British reptiles; British land and fresh- | ‘ 
water mollusca, with remarks on the haunts and habits of the species ; and Edited by Joun T. Carrinctow, 
other matters of general interest to those who delight in natural history. 





With the Assistance of 


Reports of the Linnean, Zoological, and Entomological Societies. Reviews Frepericx Bonp, F.Z.S. Ricuanp Sourn. 
of natural history books. — Occasional translations from toreign zoological | Epwarp A. Fircu, F.L.S. J. Jenner Weir, F.L.S. 
journals of important and interesting articles invarious branches of zoology, | F. BucHanan Wuite, M.D ee 

. , M.D. 


There are occasional woodcuts. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE “HANSA,” 


Contains Articles by well-known Entomologists on all branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden ; Notes @ 
Habits, Life-Histories ; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicatesand Desiderata. 

Published since 1864 in Hamburg, is the only independent professional paper WoopcuT ILtiustRaTions and occasional L1THOGRAPHED and CHRON 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, LITHOGRAPHED PLaTEs. 


| 
| 
| 
Reviews, Reports, Advertisements. Strict eye kept upon the development | SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
| 
} 











of Maritime Affairs in every respect. Every second Sunday one Number in pi aegiaae 
THE BREWERS’ GUARDIAN: 


4to.at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price r2s. for twelve 
months, Advertisements 4d. a linewidely spread by this paper; considerable : : ’ 
abatement for 3, 6, 12 meatier insertion. , Seslgees Giles: bas. Meyer and A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FREEDEN. M.R. Licensing, Legal, and Parliamentary Matters. 
Hamburg, Alexander Street, 8. | Revrew OF THE MALT AND Hop TRADES; AND WINE AND Spirit TRA 
TYPE-WRITING. mrente 
TO AUTHORS AND OTHERS.—A Barris. The Organ of the Country Brewers. 
ter wishes to recommend a Young Lady who is a skilful and careful “* The Brewers’ Guardian ”’ is published on the evening of every alternal 
Copyist with the Type-writer. Usual rates. Samples sent.—Apply, | Tuesday, and is the only journal officially connected with brewing interests 
“*M.,” Mr. Smith, Wig-maker, Cloisters, Temple, E.C. _Subseription, 16s. 6d. per annum post free, dating from any quarter-day: 
Single copies rs.each. Registered for transmission abroad. 




















“dt BD 


ers. 


1 H.P, 


. 412, 


€ 


nated 


IES, 


|! 





$ of the 
otes of 
fonthly 


ZROMC 


jternate 
terests- 
er-day. 

















Nov. 3, 188 7] 


NAT4 








MESSRS. MACMILLAN U0. 





NATURAL PHILOSOPHY. 


A Text-Book of the Prncipees of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions, Second Edition. Revised and Enlarged. Medium 8vo. 21s. 

Elementary Practical Physics, Lessons in. 
By Professor BALFOUR STEWART, F.R.S., and W. 
DANE GEE, B.Sc. Crown 8vo. 

Vol. 1.—GEN ERAL PHYSICAL PROCESSES. 6s. 
Vol. IIL.—ELECTRICITY AND MAGNETIS®M. 7s. 6d. 
Vol. HII.—OPTICS, HEAT, AND SOUND. [/n preparation. 


A School Course of Practical Physics. By 
the same Authors 

Part. .—ELECTRICITY AND MAGNETISM. [in the press. 

Physics, Elementary Lessons in. By Pro- 


fessor BALFOUR STEWART, F.R.S. New Edition. With numer- 
ous Illustrations. Fcap, 8vo. 4s. 6d. (Questions on, 2s.) 

Primer of Physics. By the same Author. 
With numerous Illustrations. New Edition, with Questions. 18mo. 
1S. [Science Primers. 

On Light. Being the Burnett Lectures, de- 
livered in Aberdeenin 1883-1885. By GEORGE GABRIEL STOKES, 
M.A., P.R.S., &c., Fellow of Pembroke College, and Lucasian Pro- 
fessor of Mathematics in the University of Cambridge. Crown 8vo. 
7s. 6d. First Course. ON THE Nature oF Licut.—Second Course. 
On Licht as A Means oF InvestTiGATION.—lhird Course. ON 
THE BaneFiciAL Errscts or Licut. : 

Spectrum Analysis. Lectures delivered in 
1868 before the Society of Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D., F.R.S., Professor of Chemistry in the Owens Col- 
lege, Vict oxria University, Manchester. Fourth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER, 

-k.S., Ph.D., Professor of Applied Mathematics in the Owens College, 
Victoria University. With Appendices, numerous Illustrations, 
Plates. Medium 8vo. 21s. 


Mechanical Theory of Heat. By R. Clausius. 
bon meg by WALTER R. BROWNE, M.A., late Fellow of Trinity 
College, C a Crown 8vo. _10s. 6d. 

Heat. By P.G. Tait, M.A., Sec. R.S.E., for- 
merly Fellow of St. Peter’s Coltees, Cambridge, Professor of Natural 
Philosophy in the University of Edinburgh. Crown 8vo. 6s. 

Light: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With 200 Engravings and Coloured Plates. Crown 8vo. 7s. 6d. 

Natural Philosophy for Beginners. By I. 
TODHUNTER, M.A., F.R.S. Feap. 8vo. Part I.—The Properties 
of Solid and Fluid Bodies. With Lllustrations. 3s. 6d. Part I1.— 
Sound, Light,and Heat. 3s. 6d. 

Electrostatics and Magnetism, Reprints of 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S 
F.R.S.E., Fellow of St. Peter’s College, Cambridg ge, and Pr ofessor of 


Natural Philosop! hy in the University of Glasgow. Second Edition. 
fedium 8vo. 18s. 


Electricity and Magnetism. By Professor 


SILVANUS THOMPSON. With numerous Illustrations. Fcap. 
8vo. 4s. 6d. 


Electricity and Magnetism, Absolute Mea- 
SUREMENTS Bg ”, Professor ANDREW GRAY, M.A., 


F.R.S.E. Pott 8vo. 3s. 6d. 

Electric Light Arithmetic. By R. E. Day, 
M.A. Pott 8vo. 2s. 

Heat and Electricity, A Collection of Ex- 
AMPLES ON. By H.H.TURNER, B A., Fellow of Trinity College, 
Cambridge. Crown 8vo. 2s. 6d. 





Steam, An Elementary Treatise on. By J. 
PE RRY, C.E., Professor of Engineering in the Imperial College of 
Engineering, Yedo. With iBuswations, Numerical Examples, and 
Exercises, Feap. 8vo. 4s. 6d. 

Sound, Elementary Lessons on. By Dr. 


W. H. STONE. With Illustrations. Feap. 8vo. 3s. 6d. 


Units and Physical Constants. By J. D. 
EVE RETT, M.A., D.C. L., F.R.S., F.R.S.E., Professor of Natural 
= phy, Queen's College, Belfast. Second Edition. Globe 8vo. 


Applied Mechanics : An Elementary General 
Introduction to the Theory of Structures and Machines. By JAMES 
H. COTTERILL, F.R.S., Associate Member of the Council of the 
Institution of Naval Architects, Associate Member of the Institution of 
Civil Engineers, Professor of ‘Applied Mechanics in the Royal Naval 
College, Greenwich. Medium 8vo. 18s. 
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NATURAL PHILOSOPHY— Continued. 

The Kinematics of Machinery. Outlines of 
a Theory of Machines. By Professor F. REULEAUX. Translated 
and Edited by Professor A. B. W. KENNEDY, C.E. With 450 
Illustrations. Medium 8vo. 21s. F 

The Mechanics of Machinery. By A. B. 
W. KENNEDY, F.R S., M.Inst.C.E., Professor of Engineering and 
Mechanical Technology in University College, London. With 
numerous Illustrations. Crown 8vo. 12s. 


Elementary Science, Numerical Tables and 
CONSTANTS IN. By SYDNEY LUPTON, M.A., F.C.S., F.C.I. 
Globe 8vo. 2s. 6d. : 

Chemical Arithmetic. With 1200 Examples 
By. the same Author, Second Edition. Globe 8vo. 4s. 6d. 

Physical Arithmetic. By Alexander Mac- 
FARLANE, D. Sc., Professor of Physics in the University of Texas, 
sometime Examir - in Mathematics in the University of Edinburgh. 


Crown 8vo. 75. 6d 
‘ASTRONOMY. 
Popular Astronomy. By S. Newcomb,LL.D., 
Professor U.S. Naval Observatory. With 112 Illustrations and 5 Maps 
of the Stars. Second Edition, revised. 8vo. 18s. 


Popular Astronomy. By Sir G. B. Airy, 


K.C.B., F.R.S., late Astronomer-Royal. With numerous Illustrations. 
Fcap. 8vo. 4s. 6d. : 
Astronomy, Elementary Lessons in. By 


J. NORMAN LOCKYER, F.R.S. New Edition, With numerous 
Illustrations. Feap. 8vo. 5s. 6d. (Questions B 1s. 6d.) 


The Chemistry of the Sun. By J. Norman 


L OCKYER, F.R.S. With Illustrations. Demy 8vo. 145. 
Primer of Astronomy. By J. Norman 
LOCKYER, F.R.S. With numerous Illustrations. New Edition. 


18mo. 1s. [Scienc ePrimers. 


CHEMISTRY, 

Inorganic and Organic Chemistry. A Com- 

os Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
. ROSCOE, F.R.S., and Professor C. SCHORLEMMER, F.R.S. 
With numerous Illustrations. Medium 8vo. 

Vols. I. and Il.—INORGANIC CHEMISTRY. 

Vol. I.—The Non-Metallic Elements. 21s. Vol. II. 

18s. Vol. Il. Part 1I.—Metals. 18s. 

Vol. IIIL—ORGANIC CHEMISTRY. Three Parts. 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Chemistry. With numerous Illustrations. Medium 8vo. PartsI. and 
Il., 2rs. each. Part IIL., 18s. , 

Elements of Chemical Physics. By Josiah 
P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 
Harvard University. Fourth Edition. Royal 8vo. ars. 

The Elements of Thermal Chemistry. By 
M.M, PATTISON MUIR, M.A., F.R.S.E., Fellow and Prelector of 
Chemistry in Gonville and Caius College, ‘Cambridge ; Assisted by 
DAVID MUIR WILSON. 68vo. 12s. 6d. ; 

The Study of Chemistry, an Introduction 
TO. By IRA REMSEN, Professorof Chemistry in the Johns Hopkins 
University. Crown 8vo. 6s. 6d. 


Compounds of Carbon; 


Part I.—Metals. 


or, Organic Che- 


mistry, an Introduction to the Study of. By IRAREMSEN, Professor 
of Chemistry inthe Johns Hopkins University. Crown 8vo. 65. 6d. 
Chemistry, Elementary Lessons in. By Sir 


New Edition. With numerous 
Illustrations. Fcap. 8vo. 4s. 6d. Problems adapted to the same, 
by Professor THORPE. With Key. 18mo. 2s 


Practical Organic Chemistry, The Owens 


HENRY E. ROSCOE, F.R.S. 


COLLEGE COURSE OF. By JULIUS B. COHEN, Ph.D., F.C.S, 
Assistant Lecturer on Chemistry in the Owers College. Manchest er. 
With a Preface by Sir HENRY ROSCOE, F.R.S., and Prof. 


SCHORLEMMER, F.R.S. _ Feap. 8vo. 2s. 6d. : 

Owens College Junior Course of Practical 
CHEMISTRY. By F. JONES. With Preface by Sir HENRY E. 
ROSCOE, F.R.S. New Edition. With numerous Illustrations. 
Fcap. 8vo. 2s. 6d. 

Questions on Chemistry. A Series of Pro- 
blems and Exercises in Inorganic and — Chemistry. By F. 
JONES, F.R.S.E., F.C.S. Feap. 8vo. 

Primer of Chemistry. By Sir Henry E. 
ROSCOE, F.R.S. With numerous Illustrations. New Edition. 
With Questi: ns. 18mo. 1s. [Science Primers 

Chemical Theory, Experimental Proofs of, 
FOR BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap. 
8vo. 2s. 6d. 
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W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


AWARDED GOLD MEDAL, LIVERPOOL, 1886. 
NEW H 


STOLOGICAL MICROSCOPE. INTERESTING weeaaies canrere 


In order to meet Is demand for a thoroughly first-rate Instrument at a 


d. 
low price, W. and S. have introduced this instrument. It is mounted on a | Mole Cricket, very fine ° 20 
very firm brass foot, has sliding body for coarse adjustment, draw-tube, Section of Coffee Berry eee oes eee o- FO 
plane and concave mirrors, tube fitting of universal size for under-stage Cuticle of Tea Tree—Test for “Adulteration eos — i i 4S 
apparatus, set of diaphragms, and is fitted with W. & SONS’ improved | a on Leaf of Nettle ° - IO 
form of fine adjustment, hitherto only supplied to their most costly instru- | Whole Cysticercus from Rabbit, with Head ease Ho aklets, very fine o 
ments ; this is perfectly free from all lateral motion, even when working with Fine Slides of Eozoon canadense o - 3 0 
the highest powers, and permits of the greatest possible delicacy of adjust- | Diatomacez from Oamaru, N.Z eee owe 2 6 
ment. The entire instrument is finished in the very best manner, and is | Section of Leaf of Eucalyptus globulus, through ‘Stomata «oo we FO 
altogether superior both in optical and mechanical parts to anything previously | Milk Vessels in Root of Scorzonera Io 
designed for STUDENTS’ USE. | Scales and Hairs of insects ane Butterflies, arranged : as ‘ “Sprig of 
With One Eye-piece, } and 1 inch first-class English Objectives in | Flowers ese ee +. 8s. 6d. and 10 6 
Mahogany Cabinet, price £4 15s Do. ” do. as ‘Bouquets and Vases 


The instrument can be had fitted with W. & SONS” improved rackwork | of Flowers ... 15S, 21s., and 30 0 
coarse adjustment instead of the sliding body, at an extra cost of £1. | *,* These are 2 very suitable. for Exhibitions, Soirée es, &e, 


Illustrated Catalogue of Microscopes and Apparatus | Classified List of 40,000 First-Class Objects, sent Post Free 


sent Post Free on application. on application. 
W. WATSON & SONS, 318 HIGH HOLBORN, LONDON, W.C. 
OPTICIANS © TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 





A NEW PICTURE BOOK. EDITED BY MISS BUCKLEY. 


ANIMALS FROM THE LIFE 


TWO HUNDRED AND FIFTY-FIVE COLOURED ILLUSTRATIONS, DRAWN BY HEINRICH LEUTEMANN. 
With Descriptive Letterpress, Edited by ARABELLA B. BUCKLEY (Mrs. FISHER). 
Crown 4to, handsome cloth binding, tos. 6d. 


POPULAR BOOKS ON NATURAL HISTORY BY MISS BUCKLEY. 
THE FAIRY LAND OF SCIENCE. Nine- | WINNERS IN LIFE’S RACE. Fourth Thou- 





teenth Thousand. 6s. sand. 8s. 6d. 
LIFE AND HER CHILDREN. Eleventh} A SHORT HISTORY OF NATURAL 
Thousand. 6s. SCIENCE. Third Edition. 7s. 6d. 


‘* The secret of Miss Buckley’s success as a popular expounder of the abstruse results of the highest scientific reszarch is her own 
mastery of the processes and results. She is content with no second-hand knowledge; she has in all cases gone to the fountain 
head.” — Zimes. 


LONDON: EDWARD STANFORD, 55 CHARING CROSS, S.W. 





Printed by RicHarp Cray AND Sons, at 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Ot (8) 


ffice, x12 Fourth Avenue, New York —Iuurspay, November 3, 1887. 
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Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 
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MIGROSCOPIG OBJECTS. | *™*2ogeegzay * 












ALL GENERAL OBJECTS ARE NOW SOLD AT 


— 
—s 
— 
ONE SHILLING EACH. — 
—— 
oN} 





COLLECTIONS SENT ON APPROVAL. 


‘Ad00S0UDIIN 








NEW AND INTERESTING FORMS hw 


The body is made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment. Three achromatic powers of excellent defining 
power,r-inch, 4-inch, and }-inch ; adjusting slide-holder to stage, revolving 


diaphragm, hand-forceps, stage-forceps, live-cage, &c. _The whole packed 
4 5 A N D J s E —E C Ce ; in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 
Price £3 15s. Od. 


New Lilustrated Catalogue of Microscopes free. 

















_____ 68 CORNHILL, LONDON, E.C. _ JOHN BROWNING, 63 Strand, London, W.C. 
Now Ready, Vol. VIII., Part II. | NEGRETTI & ZAMBRA’S 


THE JOURNAL OF PHYSIOLOGY. | 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S.., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston; 


PORTABLE SET OF METEOROLOGICAL INSTRUMENTS. 





cREetti sy Zane, 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. rt pm = 
WOOD, of Philadelphia, iis 


By MICHAEL FOSTER, M.D., F.R.S. LoMDon. 


SEISMOGRAPHS 


From the Designs of Prof. J. A. EWING. 
A Sully-illustraged Description will be sent on application, 


THE RADIO-MICROMETER, | 


For measuring radiant heat, desi 
: _Tad a gned by Mr. C. V. Boys, and 
described by him in a paper read before the Royal Society on | 
March 24, 1887. 


nt is more sensitive than any arrangement of Thermopile 
ter, and is very rapid and dead beat in its action, 





The set contains Maximum and Minimum Registering Thermometers, 
Wet and Dry Bulb Hygrometer, Aneroid Barometer, Thermometer for Hot 
Springs, Solar and Terrestrial Radiation Thermometers, Rain Gauge and 
Graduated Measure, Clinometer and Compass, and boiling-point apparatus. 


This Instrume 
and Galvanome 


THE 3 Manufactured and Sold by . Fm — ——— ina one vere — pre These = can be varied, 

CAMBRIDGE SCIENTIFIC INSTRUM ENT COMPANY, je on end nstrum nts reduced or others added, to meet the requirements 
ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. NEGRETTI & ZAMBRA, 

ar TASER 8 spplnted Agents forthe Microscopes of aes, asupply | SCHIP tnstueer, Manns rg Ewe uaa 


BRANCHES :—45 CORNHILL; 122 Recent STREET. 
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OWENS COLLEGE, 
MANCHESTER. 
BISHOP BERKELEY FELLOWSHIPS. 


(Value £100 for one year, and renewab!e for a second year.) 

At least three are offered for Award in December next. Applications must 
be sent to the RecisTRaR on or before NOVEMBER 15. Evidence of 
ability to prosecute some special study or research in any of the subjects 
comprised under the following groups must be presented :— 

1. Language and Literature, History and Philosophy. 
. Mathematics, Physical and Biological Science. 
3. Medicine and Therapeutics. 
A fuller Statement of Particulars and Conditions will be forwarded on 


Application. 
HENRY WM. HOLDER, M.A., Registrar. 


TO SCIENTIFIC GENTLEMEN, &c.— 


An Energetic Man, Expert Penman, Good Draughtsman, 
Mathematician, F.R.S.S.A., Six Years’ Experience as_ Assistant 
Astronomer, would like to hear of a Situation Good References. 
—Apply, H. W. R, 33 Winstanley Road, Sheerness 


UNIVERSITY CORRESPONDENCE 
CLASSES. 


A large Association of Tutors with high Univrsity Qualifications prepare 
Students, either by Correspondence or by Evening Classes, at King’s Cross 
(now beginning), in Arts and Science subjects, especially for the Examina- 
tions of ‘the London University -~ the Camt ridg ze Higher Local. Secre- 
NW. Mr. E. S. Weymoutn, M.: 8 Christchurch Road, Brundesbury, 








- EAST GRINSTEAD COLLEGIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 

The object ot the School is to afford a Sound Education, 
boys for either Professional or Commercial life. 
paid to the requirements of boys intended for commercial pursuits. 

are received from seven to fourteen years ofage. There is a Junior Class, 

specially adapted to _— are the younger boys for the work of the his gher 
slasses. ach pupil will receive careful attention, especially in those ‘sub- 
jects a a he is weak. N injurious cramming encourage d. The course 
»f Instruction includes all the subjects required at the vz arious public 
:xaminations. The Principal has had many years’ experience in good 
schools, and has proved hiim aif a most successful Master. The Fees are 
noderate.—For Prenpestes and particulars, apply to the PRINCIPAL. 


“AGRICULT RAL C COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentlemen, from seven years ¢ ation: The Course of Studies 
x Instruction is designed to prepare boys to occupy the positions of Land- 
wners, Land Agents, Farmers, intending Colonists, &c. It provides full 
astruction in the practice and science of ‘Agriculture and Estate Manage- 
nent, Management of Live Stock, Dairy F arming, Agricultural Chemistry, 
Pupils are prepared for al all the Examinations. 

Phe College offers the following a vantag esi—! 4 most supesic or education, 
A Staff of Masters selected for their qualifications as Scholars and their 
ried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; diet libera al, and all arrangements calculated to 
ievelop gentlemanly hal sits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all partic ulars on application to the PRINCIPAL. 
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DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 
PARKER & COWARD, Broadway Chambers, Westminster. 


THE EXAMINATION SYNDICATE, | 


Consisting of Graduates in First-class Honours in Classics and Mathematics, 
and of experienced Teachers of Modern Languages, supplies tutors and 
schools of all grades (including those of ladies), on the shortest notice, with 
Original Examination Papers ‘(Unseen or in Prescribed Subjects) of various 
degrees of difficulty, suited to all ages and classes of pupils. 

All inquiries and instructions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
t GRENVILLE STREET, MOUNTJOY SQUARE, DUBLIN. 








MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 


Most careful attentionis | 
Boys | 


Good | 


| OSTEOLOGICAL 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his Subscriters Stephanoceros Eichhornii, with 
sketch and description. He also sent out Lophopus crystallinus, Melicerta 
ringens, M. janus, Limnias ceratophylli, Volvox globator, Spongilla fluy’a- 
tilis. Amoeba freteus; also Amceba, Vorticella, Hydra, Crayfish, and other 
Specimens for (Huxley and Martin’s) Biological Laboratory work, 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 18. 
or Twelve Tubes for 10s. 6d. 





Portfolio of Drawings, Eleven Parte, 1s. each. 


SPECIMENS AND 
PREPARATIONS FOR STUDY AND DEMON. 
STRATION MAY BE OBTAINED FROM 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three sen 


UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. 








Packet P* 24 Textile Fibres | 
»  V* 12 Dissections of Blowfly | Post free, 
X* 12 Diatomaceze 2s, 1d. each Packet. 


Y* 12 Parasites 
E DW ARD WARD, 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


249 Oxford Street, Manchester. 





| SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 


THE LARGEST 


TIONS FOR MICROSCOPIC EXAMINATION. 
NEW LISTS 


STOCK AND GREATEST VARIETY IN LONDON. 
NOW READY. 
New Catalogue of Mineral Specimens, 
Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 1o inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., "&e. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES OF RocKs, MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 
SAMUEL BENSON, 


277 STRAND, LONDON, 
Opposite Norfolk Street. 
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Just Published, in Crown 8vo, Price 3s. 6a. 


TOTEMISM. By J. G. FRAZER, M.A., 
Fellow of Trinity College, Cambridge, and of the Middle Temple, 
Barrister-at-Law. 

A Totem is a class of material objects which a savage regards with super- 
stitious respect, believing that there exists between him and every member of 
the class an intimate and altogether special relation. The name is derived 
from an Ojibway (Chippeway) word, totem. 

Edinburgh: ADAM & CHARLES BLACK. 
DR. DAY’S SALMONID:. 
Just Published, Imp. 8vo, Cloth, 42s. 

BRITISH AND IRISH SALMONID-. 
By Dr. F. DAY, F.L.S., F.Z.S. 12 Plates, 9 of which highly 
Coloured. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 
and 20 South Frederick Street, Edinburgh. 





NOW READY, with Illustrations, Crown 8vo, rs. 6d. 


OUTLINES OF PHYSIOGRAPHY. 
THE MOVEMENTS OF THE EARTH. 


J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy 

of the Lyncei of Rome, &c., &c.; Professor of Astronomical Physics in the 

Normal School of Science, and Examiner in Physiography for the Science 
and Art Department. 


London: MACMILLAN & CO., and New York. 


ELEMENTARY TEXT-BOOK OF 
TROPICAL AGRICULTURE. 


(Specially adapted for use in Jamaica Schools.) 


The following Resolution was passed by the Honourable the Legislative 
Council of Jamaica on the roth day of April, 1887 :— 

“That a premium of £100 be offered for the production of the best Prac- 
tical Elementary Text-book of Tropical Agriculture as specially applicable 
to Jamaica, and embodying the first principles of Agriculture, which shall be 
submitted to the Government on or before May 1, 18 particular regard 
being had to simplicity, brevity, and freedom, so far as possible, from 
technical terms. 

‘* Examiners to be appointed by the Governor to decide on the merits of 
the Books submitted, with power to the Governor to withhold the premium 
should said Examiners report that no one work is of sufficient excellence. 

** The Book receiving the premium to become, so far as Jamaica is con- 
cerned, the property of this Government, who will issue it for compulsory use 
in all Schools under Government Inspection, with such additions, omissions, 
or alterations as may be deemed necessary; but the rights and property of 
the Author to be reserved to him in respect of all other Countries than this 
Island.” 

In conformity with this Resolution the Government of Jamaica offers a 
premium of One Hundred Pounds for the best Elementary Text-book of 
Tropical Agriculture for use in Schools and applicable to Jamaica. 

As the object of the Manual is to create in the mind of the young an early 
and intelligent interest in the soil and its products, it must in plan and style 
be practical and popular rather than theoretical and technical. It will be 
expected to treat of— 

Tue ELEMENTS OF AGRICULTURE, including notices of the following 
matters : So1ts—Their composition or elements, their variety, the different 
purposes they serve, &. PtLant Lire—Its nature, how nourished and pro- 
pagated, how it varies according to soil and other conditions, how improved 
by selection of seeds, &c. CtimaTEe—Its influence on plant life, its depend- 
ence on elevation, exposure, &c. Manures—Natural and artificial, as plant 
food, the purposes served by various manures and other plant food. Rora- 
TION oF Crops, DRAINAGE AND IrRIGATION—The reasons for them and 
the various ways in which the, are effected. T1LtLtace OPERATIONS, includ- 
ing notices of implements of various kinds and their uses, with hints on 
pruning, grafting, &e. 

Il. AcricuLTURAL PropuwcTs, prominence being given to the propagation 
and cultivation of Economic Plants, removal of pests, preparation and packing 
for market, the products to be arranged in some convenient order for teaching 
purposes, such as *‘GrounpD Provisions” and VEGeTABi.ES—FRvUITS— 
Bananas, Oranges, Pine Apples, &c.—Spices, Pimento, Nutmegs, Ginger, 
&c.—Corree, CHocoLaTE, TEA, SuGAR.—Drves, Cinchona, Castor Oil, 
Sarsaparilla, &c.—Topacco—Dyes, Annatto, Turmeric, Logwood, &c.— 
Fipres—Forace. 

While the Manual will be expected to treat of such matters as are named 
above, this outline is neither intended to be complete nor obligatory, but only 
to afford a general indication of the kind of Text-book required. Part I. 

should not exceed one-third of the whole. The Book is to be written in 
English ; the language is to be as free from technicalities as is compatible 
with accuracy ; and adaptation to the purposes of tuition will be regarded asa 
primary excellence. It is not expected that the book when printed will 
exceed 150 pages of 400 words on each page. The Governor of Jamaica will 
appoint three gentlemen to adjudge the premium, and will hold the copy- 
right for Jamaica of the successful manuscript. 

Manuscripts are to be forwarded te the Colonial Secretary, Head-Quarter 
House, Kingston, Jamaica, on or before August 1, 1888. Each manuscript 
te have a motto and to be accompanied by a sealed envelope bearing on the 
outside the same motto, and inside the name and address of the Author. 
Unsuccessful manuscripts will be returned. 























INTERNATIONAL SCIENTIFIC SERIES. 





The New Volume in the above Series, entitled 
“ ANIMAL MAGNETISM,’ by ALFRED 
BINET and CHARLES FERE, is now 


ready at all Booksellers. Crown 8vo. 55. 


London: KEGAN PAUL, TRENCH, & CO. 





THE LATE MR. ROBERT HUNT’S COMPREHENSIVE WORK 
ON BRITISH MINING. 
Just Published, 2nd Edition, Revised, Super Royal 8vo., Price £2 2s , Cloth. 
BRITISH MINING.—A TREATISE ON 
THE HISTORY, DISCOVERY, PRACTICAL DEVELOPMENT, 
AND FUTURE PROSPECTS OF METALLIFEROUS MINES 
IN THE UNITED KINGDOM. By ROBERT HUNT, F.R.S. 
late Keeper of Mining Records. Upwards of 950 pp., with 230 Illus- 
trations. : 
‘‘ Indispensable to all interested in the mining and metallurgical industries 
of this country.’’—A theneunt. 
‘*The work will be for the mining industry what Dr. Percy’s celebrated 
treatise has been for the metallurgical—a book that cannot with advantage 
be omitted from the library.’’—/ron and Coal Trades Review. 


| CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Gourt, London, E.C. 





TYPE-WRITING. 
TO AUTHORS AND OTHERS.—A Barris- 


ter wishes to recommend a Young Lady who is a skilful and careful 
Copyist with the Type-writer. Usual rates. Samples sent.—Apply, 
**M.,” Mr. Smith, Wig-maker, Cloisters, Temple, E.C. 


F. H. BUTLER, A.R.S.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. 


Newly added to Stock :—Rectangular Glass-topped Boxes, Cloth-covered, 
Special Pattern, from 2s., Circular do., from 1s. per doz. ; Students’ Histo- 
logical and Petrographical Microscopes; Post-boxes for Micro-sl.des ; 
Cabinets, 4 to 12 Drawers, 12s. to 55s.; North of England Barytes of 
Novel Habit, Crystals 3-14 inches long; a further series of London Clay 
and Chillesford Foraminifera; Sections of 12 Foraminifera illustrating 
Structure, with Descriptive Nutes, in Box, at 20s.; British Triassic Verte- 
brate Remains from the Microlestes Quarry (Sets to order). 


HOUSEHOLD NECESSITIES ! ! ! 



































For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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ANIMAL BIOLOGY: an ELEMENTARY 
TEXT-BOOK. By C. LLOYD MORGAN, Professor o{ 
Animal Biology and Geology in University College, Bristol, 
and Lecturer on Comparative Anatomy in the Bristol 
Medical School. With numerous IIlustrations. Crown 
8vo. 8s. 6d. 


A SCHOOL FLORA. For the Use of Ele- 
mentary Botanical Classess By W. MARSHALL 
WATTS, D.Sc. (Lond.), B.Sc. (Vict.), Physical Science 
Master in the Giggleswick Grammar School. Crown 8vo. 
2s. 6d. 


A FIRST COURSE OF PHYSICAL | 


LABORATORY PRACTICE. Containing 264 Experi- 
ments and 169 Illustrations. By A. M. 
TON, M.A., late Assistant Master at Clifton College. 
Crown 8vo. 4s. 6d. 


The METHODS of GLASS-BLOWING. 
For the Use of Physical and Chemical Students. 
W. A. SHENSTONE, Lecturer on Chemistry in Clifton 
College. With 42 Illustrations. Crown 8vo. Is. 6d. 


A PRACTICAL INTRODUCTION 
CHEMISTRY. 
ance with the Elementary Facts and Principles of Chemistry. 
By W. A. SHENSTONE, Lecturer on Chemistry in 
Clifton College. With 20 Illustrations. Crown 8vo. 2s. 


LAWS and DEFINITIONS CONNECTED 
with CHEMISTRY and HEAT. With Explanatory 
Notes on Physical and Theoretical Chemistry ; also special 
Tests and Examples for Practical Analysis. By Rk. G. 
DURRANT, M.A., F.C.S., Assistant Master at Marl- 
borough College. Crown 8vo. 3s. 


ELECTRICITY TREATED EXPERI- 
MENTALLY. For the Use of Schools and Students. 
By LINNAZUS CUMMING, M.A., late Scholar of 
Trinity College, Cambridge, Assistant Master in Rugby 
School. With 242 Illustrations. Crown 8vo. 4s. 6:7. 


PHYSICAL GEOLOGY for STUDENTS 
and GENERAL READERS. By A. H. GREEN, M.A., 
F.G.S., Professor of Geology in the Yorkshire College of 
Science, Leeds. Third and Enlarged Edition, with 
numerous Illustrations. 8vo. 21s. 


to 


RIVINGTONS: WATERLOO PLACE, PALL MALL, 


LONDON. 





WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND. 


Their last published Catalogues are 
Botany, 2000 Titles (6¢.); Entomology, 809 Titles (2d.) ; 
Geology, Mineralogy, Palzontology, 1200 Titles (4d.). 


POSTAGE FREE. 


Now Ready, with Ten Illustrative Diagrams, 5s. 


UNFINISHED WORLDS: 
A STUDY IN ASTRONOMY. By S. H. PARKES, F.R.A.S. 


The author has endeavoured to give a brief summary of the results of 
recent scient: fic discovery regarding the present physical condition of those 
far-off worlds which the telescope and the spectroscope have revealed to 
man. 


HODDER & STOUGHTON, 27 Paternoster Row. 


London: 


WORTHING- | 


By | 


Intended to give a Practical Acquaint- | 





| 
| 
| 
| 


| second-hand knowledge ; 
| fountain-head. 











A NEW PICTURE BOOK. EDITED By 
MISS BUCKLEY. 


ANIMALS FROM THE LIFE. 


TWO HUNDRED AND FIFTY-FIVE COLOURED 
ILLUSTRATIONS, DRAWN BY HEINRICH 
LEUTEMANN. 

With Descriptive Letterpress, Edited by ARABELLA B, 
BUCKLEY (Mrs. FISHER). 


Crown 4to, handsome cloth binding, tos. 6d. 


POPULAR BOOKS ON NATURAL 
HISTORY BY MISS BUCKLEY. 


THE FAIRY LAND OF SCIENCE. Nine- 


teenth Thousand. 6s. 


LIFE AND HER CHILDREN. 


Thousand. 6s. 


WINNERS IN LIFE’S RACE. Fourth Thou- 


sand. 8s. 6d. 


A SHORT HISTORY OF NATURAL 
SCIENCE. Third Edition. 7s. 6d. 


‘‘ The secret of Miss Buckley’s success as a popular expounder 
of the abstruse results of the highest scientific research is her own 
mastery of the processes and results. She is content with no 
she has in all cases gone to the 


Eleventh 


"— T imes. 


EDWARD STANFORD, 55 CHARING 
CROSS, S.W. 


LONDON : 


J. H. STEWARD’S 


MAGIC LANTERNS 


AND 


DISSOLVING VIEWS 
Have been awarded 
GOLD & SILVER MEDALS 
For Opticaland Mechanical Excellence. 
ILLUSTRATED CATALOGUES 
Gratis Post Free to all parts of the 
World. 


Sole Maker of the Bridgman Triple 
Lantern and the Luke Bi-Unial. 


School Lanterns from £1 ros. Show-Room—406 Strand. 
The CELEBRATED COMPLETE SET, £2 155., best value ever offered. 





Optician to the British and Foreign Governments. 


406, 66, 456 Strand; 54 Cornhill, London. 








Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
lliustrated Price List Post Free. 


W. F. S. obtained the only Meda! in the Great Exhibition of 1862 for 
Excellence of Const: uction of Mathematical Instruments. and the only 
Gotp Megpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhitition. 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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SUBSCRIPTIONS TO “NATURE.” 


s 4. 

Yearly... eee tte ee ee oe 2 28 
Half-yearly . +--+ ee eee ee 14 6 
Quarterly. - +++ cee errr ee 7 6 
To the United States, the Continent, &c. :— P 
s. . 

Yearly... +--+ ee ee ee ee ee 230 6 
Half-yearly - +--+ + + + ee + ee 15 6 
Quarterly. - + + e+e eee ee eee BO 
To India, China, and Japan :— e 
s. . 

Vearly 2c eee ee eee eo oe 
Half-yearly . 2. 6 + + + + + ee + + + 16 6 
Quarterly... - . 8 6 


CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column 2s, 6d. 9d. per Line after. 

& &. 

One-Eighth Page, or Quarter Column. . . .0 18 

Quarter Page, or Halfa Column... .. 23 45 

Half a Page, oraColumn.........3 5 

Whole Page. ... .- ‘ i oa ee 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


Diary of Socicties, 
LONDON. 


THURSDAY, Novemrer ro. 

MaTuHeEmaTicaL Society, at 8.—The Differential Equations Satisfied by 
Concomitants of Quantics: A. R. Forsyth, F.R.S.—On Pure Ternary 
Reciprocants and Functions allied tothem: E. B. Elliott.—On the General 
Linear Differential Equation of the Second Order : Sir J. Cockle, F.R.S.— 
On the Stability of a Liquid Ellipsoid which is Rotating about a Principal 
Axis under the Influence of its own Attraction: A. B. Basset.—Geometry 
of the Quartic, and on Modular Equations: R. Russell.—On the Stability 
or Instability of certain Fluid Motions, II. : Lord Rayleigh, Sec.R S. 

Society oF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—Deep-sea 
Sounding in connection with Submarine Telegraphy : Edward Stallibrass. 

FRIDAY, NovemMBer 11. 
Roya ASTRONOMICAL SOCIETY, at 8. 
SATURDAY, November 12. 
Puysicat Socity, at 3.—On the Rotation of a Solid Copper Sphere and of 


coon 








Copper Wire Helices when Freely Suspended in a Magnetic Field: Dr. | 


R. C. Shettle.-—On a Geometrical Method of Determining the Conditions 
of Maximum Efficiency in the Transmission of Power by Alternating 
Currents: T. H. Blakesley. 


[SUNDAY, Novemser 13. 
SunDAY Lecture Society, at 4.—Idols; of the Tribe, Cave, Market- 
Place, and Theatre ; False Notions as classified by Lord Bacon: George 


Wotherspoon. 
MONDA Y, NoveMBER 14. 
RovaL GEOGRAPHICAL SociETy, at 8.30.—Explorations in Siam: J. 


McCarthy. 
TUESDAY, Novemser 15. 

ZooLocicaL Society, at 8 30.—A List of the Reptiles and Batrachians 
collected by Mr. H. H. Johnston on the Rio del Rey, West Africa: G. A 
Boulenger—Notes on Three Species of Shells from the Rio del Rey, 
Cameroons : Edgar A. Smith.—On Two Small Collections of African 
Lepidoptera recently received by Mr. H. H. Johnston: A. G. Butler — 
Ona New Species of Hyla from Port Hamilton, Corea, living in the 

Pn s ene . A. Boulenger. A 

JTION OF Civic ENGINEERS, at 8.—Acci i ines, Pa 3S 
FLA Abel, CBOE RS ccidents in Mines, Part II. : Sir 


WEDNESDAY, Novemser 16. 

RovaL METEOROLOGICAL Society, at 7.—The Use of the Spectroscope as 
on Hygremater simplified and explained : Frederic W. Cory.—Rainfall on 
» ar es able Mountain, Cape Town, Cape Colony : John G. Gamble. 
~ Un the Cause of the Diurnal Oscillation of the Barometer: Robert 


Lawson. 
. THURSDAY, Novemser 17. 
TN. Som, at 4-30.—Preliminary Note on the Spectra of Meteorites : 
comnetigrenaat i -R. ye i. Classification of the Fossil Animals 
¢ D E inosz ; ; -R.S.—Speci iv 
ony Hopkinson, F.R-S. ere 
por eg ig eri at 8.—Certain Factors of Variation in Plants and Ani- 
me: : ecddes.—Copepoda of the Canaries; T. C. Thompson. 
Hal — jac at 8.—Ballot for the Election of Fellows.—On the 
ee Substituted Derivatives of Benzalmalonic Acid: Chas. M. 


Parkes Museum. at 5.—The Importance of Open Spaces : The Right. Hon. 


the Earl of Meath 
bite ‘ FRIDAY, Novemser 18. 
NSTITUTION OF Civi ENGINEERS, at 7.30.—Boiler- i . 
Soares Ht » at 7.30.—Boiler-Experiments and Fuel 
i th SATURDAY, Novemser 12. 
tx Fist Cuvn, at 7 Report on Eapleation inthe Deneoles nea 
Chalk’ Wane” ; gg : T. V. Holmes and William Cole.—On 
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American Exhibition closed October 31. 


ORDERS RECEIVED AND FILLED HERE TILL NOVEMBER 19. 


The presentation, at the West Brompton or Main Entrance, of any gentle- 
man’s card, with the statement that he has special business with Prof. Foote, 
will secure his admission. 





PROF. A. E. FOOTE would call attention 
to the fact that but a short time remains of the 
remarkable opportunity of adding to collections 
choice American Minerals at low prices. 

The nature of the business precludes the possi- 
bility of having a branch in London. He must 
give the business his constant personal supervision. 

NEW ARRIVALS. — Especial attention is 
called to over 100 Ibs. of the finest Alaska Garnets 

Rutile, recently received, and to the Lists of Minerals 

Nhnkeniaetes| from Hungary, Germany, and England, in the late 
SSS numbersof NATuRE. 28 boxes and about 3 tons 
of choice minerals received in London this week. 





The collections of 100 illustrate all the principal species and al] the grand 
subdivisions, principal Ores, &c. Labels of £1 and higher-priced Cllections 
give name, locality, and in most cases the composition, accompanied by 
Illustrated Catalogue. Sizes given are average. 


NuMBER OF SPECIMENS. 25 50 100 100 200 300 

In boxes. Without boxes. 

Crystals and fragments ... s+ ss» we ov 28 45 85. 48. 85. 125. 
Student’s size, larger 20. cco 0. cco coo «68 125 245 £1 £2 £5 
Amateur’s size, 24 X thin. .. we we oe — — — £2 £5 £10 
High School or Academy size, 24 X 34in., Shelf Specimens £5 410 £20 
College or University Size, 34 X 6in., Shelf Specimens .. £10 £30 £60 

WHAT MORE ACCEPTABLE CHRISTMAS PRESENT FOR 
A FRIEND OR YOUNG PERSON ? 
A large collection of morocco-bound books to exchange for old English or 
other Scientific books. 


Horse ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 





‘Nervousness, Weakened Energy, Indigestion, 





As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 


Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 6d. 


TO STUDENTS.— SUPERIOR HOME 


offered in the House of a Lady. Separate Study and every comfort. 
Best part, South Kensington, near School of Science and Museum. 
ass. inclusive. Reduction for friends and permanency. References to 
parents.—Mrs. K., 42 Tregunter Road, Redcliffe Gardens. 
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VAN 
HOUTEN’S 
pure soluble COCO A 


Is THE BEST 
and really THE CH#APEST in the end. 


The BRITISH MEDICAL JOURNAL says:—“‘‘Van Houren’s Cocoa’ 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 














“On the zst of every Month, guise Siapmnee. 

THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun’T. CarrincTov, 


With the Assistance o 
Freperick Bonp, F.Z.S. RicHarp Sout. 
Epwarp A. Fitcn, F.L.S. J. Jenner Weir, F.L.S. 
F. BucHanan Wuirte, M.D. 

Contains Articles by well-known Entomologists on all branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicatesand Desiderata. 

WoopcutT ItLusTraTions and occasional LirmoGRAPHED and CHROMO- 
LITHOSRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 





REVIEW OF THE MALT AND Hop TRADES; AND WINE AND Spirit TRADE 
REcorRD. 
The Organ of the Country Brewers. 
‘The Brewers’ Guardian ”’ is published on the evening of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6d. per annum post free, dating from any quarter-day. 
Single copies rs.each. Registered for transmission abroad. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland,circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterested in the 
management of land throughout the United Kingdom. 

The AGRICULTURISTis published everyWednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal Britishand 
Icish Markets of the week. 

Thespecial attentionof Land Agentsis directed totheAGRICULTURIST 
~ este best existing papers for Advertising Farmsto beLet and Estates 

or Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 
Price 3d. By post 3}¢. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 











On the rstof every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTENTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 
Price rs. 3¢. Subscription for One Year, payable in advance, r2s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD. 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descriptive Catalogue, price 
412 12s.—R. DAMON, F.G.S., Weymouth. 

Sent by post, Abridged Catalogue of Objects and Collections in Zoology, 

Geology, &c., &e. 
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SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIvgz, 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET 
LONDON, W.C. { 


RICHARD ANDERSON & CoO. 

Successors to SANDERSON & CO. (Established 1852), 

Patronized by H.M. the QUEEN. Contractors to H.M. Government 
Manufacturers and Erectors of every description of 









ELECTRI=S BELLS, 
SPEAKING-TUBES, c, &c, 


CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


Hi EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield 
LEADENHALL HOUSE, 101 LEADENHALL SIRE, 
LO 


Telegrams—““TONNERRE LONDON.” 











THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member ofthe 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zoology 
habits of animals; arrival and departure of migratory birds; occurrence ¢/ 
rare birds; distribution and migration of British fresh-water fish ; new « 
rare marine fish; local aquaria; British reptiles; British land and fre) 
water mollusca, with remarks on the haunts and habits of the species; ani 
other matters of general interest to those who delight in natural histoy 
Reports of the Linnean, Zoological, and Entomological Societies. Revier 
of natural history books. Occasional translations from foreign zoologiv 
journals of important and interesting articles in various branches of zoolog) 
Thereare occasional woodcuts. y 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 














THE ‘ HANSA,” 
Published since 1864 in Hamburg, is the only independent professional pape: 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques) 
Reviews, Reports, Advertisements. Strict eye kept upon the developmetl) 
of Maritime Affairs in every respect. Every second Sunday one Numbers 
4to at least ; frequent supplements and drawings. Subscription at any tim 
preceding numbers of the year furnished subsequently. Price 12s. for twenty 
months. Advertisements 4d. a linewidely spread by this paper; considerabe 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer as! 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freepen. MR 
Hamburg, Alexander Street, 8. 


THE ENTOMOLOGIST’S MONTHL! 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with 


Conducted by C. G. Barrett, J. W. Douvctas, W. W. Fowzer, MA 
F.L.S., R. McLacutan, F.R.S., E. SAUNDERS, F.L.S.,and 
. T. Statnton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and = 
on all subjects connected with Entomology, and especially on the Insects" 
the British Isles. : 

Subscription—Six Shillings per Volume, post free. The volumes 
mence with the June numberin each year. . 

Vols. I. to IX. ros. each to purchasers of complete sets; the succee* 
vols. may be had separately or together, at 7s. each. 





. 1 Illustrations 








London : GURNEY & JACKSON (Mr. Van Voorst’s successor) 
t Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the abet 
address. 
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MESSRS. MACMILLAN & CO.S SCIENTIFIG WORKS, 





PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- 
ous Illustrations, and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 6s. 


TEXT-BOOK OF GEOLOGY. By Arcu. GEIKIE, 


{ 


LL.D., F.R.S., Director-General of the Geological Survey of Great | 
Britain and Ireland, and Director of the Museum of Practical Geology, | 
London, formerly Murchison Professor of Geology and Mineralogyin the | 


University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Sixth Thousand. Revisedand Enlarged. 8vo. 28s: 

CLASS-BOOK OF GEOLOGY. _ By the same 
Author. With upwards of 200 New Illustrations. Crown 8vo. 10s. 6d. 

PHYSICAL GEOGRAPHY, ELEMENTARY 
LESSONS IN. Bythesame Author. With numerous Illustrations. 
Fcap. 8vo. 4s.6d. (Questions, rs. 6d.) 

PRIMER OF PHYSICAL GEOGRAPHY. By 
the same Author. With numerous Illustrations. New Edition. With 
Questions, 18mo. 1s. [Sctence Primers. 

OUTLINES OF FIELD GEOLOGY. By the 
same Author. With numerous Illustrations. Crown8vo. 3s. 6d. 

PRIMER OF GEOLOGY. By the same Author. 
With numerous I!lustrations. New Edition. 18mo., ts. [Science Primers. 

THE SCENERY OF SCOTLAND, viewed in 
connection with its Physical Geology. By the same Author. With 
numerous Illustrations. Crown 8vo. 128. 6d. 

A TREATISE ON ORE DEPOSITS. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Eléve de 
1. Ecole des Mines, Paris ; Author of *‘ A Manual of Metallurgy,’”’ ‘‘ The 
Mining and Metallurgy of Gold and Silver,’? &c. With numerous 
Illustrations. vo. 255. 

A NEW GEOGRAPHICAL SERIES. 
Edited by ArcHIBALD Gerk1E, F.R.S., Director-General of the 
Geological Survey of the United Kingdom. 

VOL. I. THE TEACHING OF GEOGRAPHY. 
A Practical Hand-book for the use of Teachers. By ARCHIBALD 
GEIKIE, F.R.S., Director-General of the Geological Survey of the 
United Kingdom, and Director of the Museum of Practical Geology, 
Jermyn Street, London; formerly Murchison Professor of Geology and 
Mineralogy in the University of Edinburgh. Cr. 8vo. 2s. 

CLASS-BOOK OF GEOGRAPHY. By C. B. 
CLARKE, M.A., F.G.S., F.R.S. New Edition, with Eighteen 
Coloured Maps. Fcap.8vo, 3s. 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and ALICE STOP- 
FORD GREEN. With Maps. Fcap. 8vo. 3s. 6d. 

A PRIMER OF GEOGRAPHY. By Sir GEorGE 
GROVE, D.C.L. With Illustrations. 18mo. 1s. [Science Primers. 
MANUAL OF ANCIENT GEOGRAPHY.  Trans- 

lated from the German of Dr. HEINRICH KIEPERT. Cr. 8vo. ss. 


HISTORY. 


SHORT HISTORY OF THE _ ENGLISH | 


PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
pee Tables, and Chronological Annals. Crown 8vo. 8s. 6d. 
126 ousand. 


nd 
ANALYSIS OF ENGLISH HISTORY, based on 


Green’s ‘Short History of the English People.” By C. W.A. TAIT, | 


M.A., Assistant Master, Clifton College. Crown 8vo. 35. 6d. 


GENERAL SKETCH OF EUROPEAN HIS- | 


TORY. By EDWARD A, FREEMAN, D.C.L. New Edition, 
revised and enlarged, with Chronological Table, Maps, and Index. 


18mo. 35. 6d. 

HISTORY OF ENGLAND. By EpitH Tuomp- 
SON. New Edition, revised and enlarged, with Maps. 18mo. 2s. 6d. 

A HISTORY OF ENGLAND FOR BEGINNERS. 
By ARABELLA BUCKLEY, Author of ‘A Short History of Natural 
Science.’ With Maps. Globe 8vo. 35. 

OUR NATIONAL INSTITUTIONS. A Short 
oo ne Schools. By ANNA BUCKLAND. With Glossary. 

THE VICTORIAN HALF - CENTURY. By 
CHARLOTTE M. YONGE, Author of “The Heir of Redclyffe,” 

Cameos from English History,” “A History of France,” &c. With a 

new Portrait of the Queen, Crown 8vo, paper, 1s.; cloth, rs. 6d. 





MACMILLAN &_CO., LONDON. 


POLITICAL ECONOMY. 

THE PRINCIPLES OF POLITICAL ECONOMY. 
By Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 
of ‘‘The Methods of Ethics.’”” Second Edition. 8vo. 16s. 

A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised, 
with a chapter on ‘‘ State Socialism and the Nationalisationof the Land,’’ 
and an Index. Crown 8vo. 12s. 

POLITICAL ECONOMY. By Francis A. WALKER, 
M.A., Ph.D., Author of *‘ Money,”’ ‘‘ Money in its Relation to Trade,’” 
&c. 8vo. tos. 6d. ? n 

A BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author of 
**Money,”’ ‘‘ Money in its Relaticn to Trade,” &c. Crown 8vo. 6s. 6d. 

POLITICAL ECONOMY FOR BEGINNERS. By 
Mrs. FAWCETT. New Edition. With Questions, &c. Fceap. 8vo. 


2s. 6d. 

THE ECONOMICS OF INDUSTRY. By Pro- 
any = A. MARSHALL and MARY P. MARSHALL. Feap. 8vo. 
2s. 6d. 

PRIMER OF POLITICAL ECONOMY. By W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. wee poner: oo 18mo. 
1S. Science Primers. 


MENTAL AND MORAL PHILOSOPHY. 
THE METHODS OF ETHICS. By Professor 
HENRY SIDGWICK, M.A., LL.D., &c. Third Edition. 
8vo, 14s. A Supplement to the Second Edition, containing all the 
important Additions and Alterations in the Third Edition. Demy 8vo. 


THE HISTORY OF ETHICS, OUTLINES OF, 
FOR ENGLISH READERS. By HENRY SIDGWICK, M.A., 
LL.D., &c. Crewn8vo. 3s. 6d. 

THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc. 
(Edin.), Ex-Principal of the General Assembly’s College, Calcutta 
Second Edition, revised and improved. Crown 8vo. 6s. 6d. 

STUDIES IN DEDUCTIVE LOGIC. By the late 
W. STANLEY JEVONS, LL.D., M.A., F.R.S. Second Edition. 
Crown 8vo. 6s 

LESSONS IN LOGIC, INDUCTIVE AND DE- 
DUCTIVE. By W. STANLEY JEVONS, LL.D., M.A., F.R.S. 
New Edition, With numerous Illustrations. Fcap. 8vo. 3s. 6d. 

A TEXT-BOOK OF DEDUCTIVE LOGIC FOR 
THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lond. and 
Edin.), Professor of Logic and Philosophy, Presidency College, Cal- 
cutta. Third Edition. Globe8vo. 4s. 6d. 

PRIMER OF LOGIC. By W. STANLEY JEvons, 
LL.D., M.A., F.R.S. New Edition. 18mo. 15. 

[Science Primers. 

PSYCHOLOGY.—I. THE COGNITIVE POWERS. 
Il. THE MOTIVE POWERS. By James McCosn, D.D., LL.D., 
Litt.D., President of Princeton College, Author of ‘‘ Intuitions of the 
Mind,” ‘‘ Laws of Discursive Thought,” &c. Crown8vo. 6s, 6d. each. 

CRITIQUE OF PURE REASON. By IMMaNnvuEL 
KANT. In commemoration of the Centenary of its first Publication. 
Translated into English by F. Max Mi iver. With an Historica} 
Introduction by Lupwic Noirf. Twovols. Demy 8vo._ 16s. each. 

Vol. I. HISTORICAL INTRODUCTION, by Lupwic Norré; &c. 

Vol. II. CRITIQUE of PURE REASON, translated by F. Max MULLER. 
For the convenience of students these volumes are now sold separately. 

Of Prof. Max Miiller’s translation of the “Critique of Pure Reason,” the 

Times says :—‘‘ Through this translation Kant’s work has for the first time 

become international—the common property ofthe whole world.” 


AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mines, and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon Leit/aden fir die Agriculture Chemische Analyse, von 
Dr. F. KROCKER. Crown 8vo. 7s. 6d. 

ELEMENTARY LESSONS IN THE SCIENCE 
OF AGRICULTURAL PRACTICE. By Professor H. TANNER. 
Feap. 8vo. 35. 6d. _ 

FIELD AND GARDEN CROPS, DISEASES OF. 
Chiefly such as are caused by Fungi, By WORTHINGTON G. 
SMITIH, F.L.S. Feap.8vo. 45. 6d. 
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NEW NIC L P Gives better results than any othe: 
, OL PRISM POLARISCOPE FOR PROJECTION. of Lantern Polariscope.  ™ 
: | SC For Particulars of POLARISCOPES 
and MICRO-POLARISCOPES fs 
Screen Projection, LANTERN MI. 
CROSCOPES, OPTICAL and ELEC. 
TRIC LANTERNS, SLIDES, &c.,see 
Catalogue, 4 Stamps. 
Scientific Apparatus of every Descrit- 
tion for Colleges, Institutions, &c. 


4) y 4 - Cc 








CLL? 


Silver Medal Inventions Exhibition 1885, 


NEWTON & CO., 


Manufacturing Opticians to the Queen 
and the Government, Agents by Ap- 
pointment to the Science and Art Dept, 


3 Freer Street. Lonvon. 


HARVEY & PEAK, 


= (By Appointment to the Royal Institution of Great Britain,) 
: = . SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 


=—— LEWIS WRIGHT’S 


PROJECTION POLARISCOPE 


Showing axes of Crystals, &c., on a well illuminated 
and flat field. 


AND RAYMENT 
(LEJEUNE AND PERKEDND), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
tor HATTON GARDEN, LONDON, E.C. 
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The Hon. C. H. Wynn, Rig Corwen, North Wales, says of 


ie BAILEYV’S HOT-AIR ENGINE. 


Fi 
) 

** It really costs nothing to work, except a little oil, as I seldom burn anything but cinders.” 
a) These engines have already been supplied to many of the nobility and landed gentry for pumping water supplies and for dome 
i‘ power purposes, amongst whom may be mentioned Earl Loudoun, the late Sir Swinnerton Dyer, Bart., Lady C. Kerrison, Sir Gilbert Greenall, 


the Hon. Waldegrave Leslie, H. D. Pochin, Esq., J.P., Colonel M‘Corquodale, &c. 


W. H. BAILEY & CO., Albion Works Salford, Manchester. 


NOW READY FOR PUBLICATION. 











A CHAPTER IN THE HISTORY OF METEORITES. 


By THE LATE WALTER FLIGHT, D.Sc. Lonp., F.R.S. 
(With Seven Plates and Six Woodcuts.) 
London: DULAU & CO., 37 Soho Square, W. 
(250 Copies printed). 





Price to Subscribers, 10s. 6d. ; to Non-Subscribers, 12s. 6d. 


Printed by Richaep CLay AND Sons, at 7 and 8 Bread Street Hill, Qu-en Victoria Street, in the City of London, and Pudus.ed by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York,—IxHurspay, November 10, 1337. 
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R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR.” 


PRICES. ed 
Stand, with t-in. Object- 
glass and 1 Eye-piece ... 2 2 0 


Stand, with t-in. and }-in. . 
Object-glasses... ... ... 3 3 O 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case ... 


440 


Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68 Cornhill London, E.C. 
GOLD ME mits 











DA 
International Inventions Exhibition, 1885. 
THE NEW LANTERN MICROSCOPE 








OxvHyDROGEN oR Evectric Licurt. 

(Wright and Newton's Patent.) 
SILVER MEDAL, 

INVENTIONS EXHIBITION, 1885. 





With Lime-light this instrument s , 
7 this ent showsa Flea 15 teet long as sharply as a 
masic a Slide ; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
od ed 2,500 diams. Is also the most perfect projecting Micro- 
scope made. Particularsand Report of Royal Microscopical Society 


on application. > 
‘i NEWTON & CoO., 

Mane TO THE QUEEN AND THE GOVERNMENT 
— ae | msc OF SCIENTIFIC AND PHYsSICALAPPARATUS 

Po GES, INSTITUTIONS. &c. SpeciAL OpTICAL APPARATUS FOR 

LARISCoPY, SPECTROSCOPY, &c., FOR SCREEN PROJECTION. 
Full Illustrated Catalogues 6 Stamps. 

3 FLEET STRFET, LONDON. 





THE BEST MAGIC 
LANTERN MADE. 





New Mineral Oil Lantern, 4-inch Compound Condensers, Sliding 

Front, Compound Achromatic Portrait Lens Objective with 

Rack Adjustment, and Improved Z7Aree-Wick Lamp in well- 

made Stained Wood Case, greatly improved, for 1888. Price 
£2 14s. od., or with Four-Wick Lamp £3. 

NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3¢- 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


THE FROST. 

















NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a be 
when the temperature in greenhouse falls below or exceeds the point at whic 
injury would be caused to plants, &c. 

It also indicates the present temperature as an ordinary thermometer. 

The bell can be placed in the gardener’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 5 feet of double con- 


necting wire, £1 10s. 
NEGRETTI & ZAMBRA, 


OpTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
Negretti and Zambra’s Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. 
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VICTORIA UNIVERSITY. 


Tue EXTERNAL EXAMINERS OF THE UNIVERSITY. 


*E. ARBER, F.SA., Professor of English Language and Llterature in 
Mas)n Science College, Birmingham, Examiner in English Language 
and Literature. 

*E. BELLAMY, F.R.C.S., Lecturer on Surgery in Charing Cross Hospital 

Medical og Examiner in Surgery. 

W. BRIDGE, M.A., Professor of Zoolozy and Comparative Anatomy 

in Mason Sei ience College, Birmingham, Examiner in Zook gy: 

*JOHN CURNOW, M.D., Professor of Anatomy in King’s College, 
London, Examiner in Anatomy. 

HENRI DURLAC, Lecturer on French in University College, Dundee, 
Examiner in French 
MATTHEW HAY, M.D., C.M., Professor of Medical Jurisprudence, 
Aberdeen, Examiner in Mat eria Medica and Pharmacy. 

*W. H. H. HUDSON, M. A., Professor of Mathematics in King's College, 
London, Examiner in Mz athematics. 

*SHERIDAN LEA, M.A, Sc.D., University Lecturer on Physiology, 
Cambridge, Examiner in Physiolog zy. 

*A. A. MACDONELL, M.A., Ph.D., Taylorian. Lecturer on German 
in the University of Oxford, Examiner in German Language and 
Literature. 





WILLIAM RAMSAY McNAB, M.D., M.R.C.P., F.L.S., Professor of | 


Botany in the Royal College of Science, Ireland, E xaminer in Botany. 

*J. S. NICHOLSON, M.A., Profe ssor of Political Economy in the Univer- 
sity of E dinburgh, Examiner in Philosophy and Political Economy. 

*J. F. PAYNE, M.D., F.R.C.P., Lecturer on Pathological Anatomy, St. 
Thomas's Hospitz il, Examiner in Pathology. 

F. POLLOCK, M.A., LL.D,, Professor of _ Oxford, and of 

Common Law in the Inns of Court, Examiner in Law. 

*JOHN HENRY POYNTING, M.A., B.Sc., Professor of Physics in 
Mason Science College, Birmingham, Examiner in Physics. 

*W. O. PRIESTLEY, M.D., F.R.C.P., Examiner in Obstetrics. 
G.W. PROTHERO, M.A., Fellow and Tutor of King’s College, Cam- 
bridge, Examiner in History. 
J. S. REID, M.A., M.L., Litt.D., 
Cambridge, Examiner in Classics. 

F. T. ROBERTS, M.D., F.R.C.P., Professor of Clinical Medicine in 

University College Hospital, London, Examiner in Medicine. 

*H. G, SEELEY, "F.R.S., Professor of Geology in Queen’s College, 
London, Examiner in Geology and Palzontology. 

*THOMAS STEVENSON, M.D., F.R.C.P., M.R.C.S., Lecturer on 
Medical seslapradence, Guy’s Hospital, Examiner in Forensic Medicine 
and Hyg 


Fellow and Tutor of Caius College, 


*T. E. THORPE, Ph D., F.R.S., Professor of Chemistry in the Royal 
Normal Scho iI of Science, South Kensington, Examiner in Chemistry. 
*W. C. UNWIN, B.Sc., F.R.S., Professor of Engineering in the City and 


Guilds of London Institute, Examiner in Engineering. 

The Examiners whose names are marked with an asterisk retire at the end 
of November. Applications are invited for the posts they now fill, to be sent 
in on or before December 8. The appointments will be for three years, at 
the expiration of which Examiners are not re-eligible. 


For further particulars apply to 
A. T. BENTLEY, M.A., Registrar. 
Manchester. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
£60 respectively, open to all First-Year Students, will be offered for Compe- 
tition in SEPTEMBER 1888. 

Special Classes are held throughout the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M.B. Examinations of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students, and for Qualified Practitioners. 

Prospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. GzorGe RENDLE. 

W. M. ORD, Dean. 


R. W. REID, Vice-Dean. 
WANTED, after the CHRISTMAS VACA. 


TION, at WESLEY C )LLEGE, Sheffield. a RESIDENT SCIENCE 
MASTER, to teach CHEMISTRY and assist in general class-subjects. 
Experience in Laboratory work, Lecturing, and School Discipline 
indispensable. Salary £120. Applications, with copies of " . SHERA 
to be forwarded to Dr. DALLINGER, Governor, or Dr. SHE 
Head Master. 


DIAGRAMS FOR LECTURES, DRAW. 











INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 
THE EXAMINATION SYNDICATE, 


Consisting of Graduates in First-class Honours in Classics and Mathematics, 
and of experienced Teachers of Modern Languages, supplies tutors and 
schools of all grades (including those of ladies). on the shortest notice, with 
Original Examination Papers (Unseen or in Prescribed Subjects) of various 
degrees of difficulty. suited to all ages and classes of pupils. 

All inquiries and instructions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
x GRENVILLE STREET, MOUNTJOY SQUARE, DUBLIN. 





LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 
(Now carried on by his Son and Brother.) 

Who last week sent to his Subscriters Draparnaldia glomerata, with 
sketch and description. He also sent out Actinosphzr.um Eichhornii, 
Loph pus crystallinus, Melicerta ringens, M. janus, Limnias ceratophylli, 
Stephanoceros, Volvox globator ; also Amoeba, Hydra, Vorticella, Crayfish, 
and other Specimens for (Huxley and Martin’s) Biological Laboratory work, 
Weekly announcements will be made in this place of Organisms T. B. 

is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for es of £1 13. 
or Twelve Tubes for 10s. 





Portfolio of sunning. Eleven Parts, 1s. each. 


UNIVERSITY CORRESPONDENCE. 
CLASSES. 


A large Association of Tutors w:th high Univrsity Qualifications prepare 
Students, either by Correspondence or by Evening Classes, at King’s Cross 


| (now beginn-ng), in Arts and Science subjects, especially for the Examina- 





tions of the. “London University and the Cambridge Higher Local. Secre- 
tary, Mr. E. S. Weymoutu, M.A., 38 Christchurch Roz ad, Brondesbury, 
N.W. 
EAST GRINSTEAD COLLEGIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 

The object otf the School is to afford a "Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in_those sub- 
jects wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the Principat. 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages:—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on application to the PRINCIPAL. 





Fees 





FL H. BUTLER, A.RS.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. 


Newly added to Stock :—Rectangular Glass-topped Boxes, Cloth-covered, 
Special Pattern, from 2s., Circular do., from 1s. per doz. ; Students’ Histo 
logical and Petrographical Microscopes ; Post-boxes for Micro-slides; 

Cabinets, 4 to 12 Drawers, 12s. to 55s.; North of England Barytes of 
Novel Habit, Crystals 3-14 inches long; a further series of London Clay 
and Chillesford Foraminifera ; Sections of 12 Foraminifera illustrating 
Structure, with Descriptive Notes, in Box, at 20s.; British Triassic Verte- 
brate Remains from the Microlestes Quarry (Sets to order). 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL: 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELES- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VerRY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

NEw SERIES OF ROCKS. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 
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MIcROSCOP 
6d. EACH, 


IC OBJECTS. 
5s. DOZEN. 


LARGE VARIETY. CASH REFUNDED IF NOT APPROVED. LIST FREE. 


HENRY EBBAYE, 165 HAGLEY ROAD, BIRMINGHAM. 





TO SCIENTIFIC GENTLEMEN, &c.— 


An Energetic Man, a Penman, Good Draughtsman, Good 


Mathematician, F.R.S.S.A., Six Years’ Experience as Assistant | 
Good References. | 


Astronomer, would like to hear of a Situation. 
—Apply, H. W. R.,, 33 Winstanley Road, Sheerness. 


UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. 
Packet P* 24 Textile Fibres 
» V* 12 Dissections of Blowfly 
» X&* 12 Diatomacee 
»  Y* 12 Parasites 
EDWARD WARD, 249 Oxford Street, Manchester. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY INLONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


NATURALISTS’ | 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by ro inches, for One 

Shilling. Samples Post Free, Two Shillings. } 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


OSTEOLOGICAL SPECIMENS AND. 
PREPARATIONS FOR STUDY AND DEMON- | 
STRATION MAY BE OBTAINED FROM 


} 
| 


MOORE BROTHERS, | 
OSTEOLOGISTS, DISARTICULATORS, ETC. | 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. | 
Awarded Seven Medals and Three Diplomas. 





Post free, 
2s. 1d. each Packet. 














MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. | 


DELICIOUS PRESERVE. THE MOST ATTRACTIVE OF ALL | 
PRESERVES IS 


MORELLA MARMALADE, 


made from the celebrated KENT MORELLA CH 
“ h ERRY. The st 
being extracted, double weight of fruit is given, Sold in 1 lb. he tp 
rocers, &c. 


Makers—THOMAS GRANT & SONS, Maidstone, and 46 Gresham 
Street, E.C. 

















| Just Published, Price 1s. 


|'A NEW MODE OF GEOMETRICAL 
DEMONSTRATION. With Examples. By D. MAVER, late 


‘* The book will be found interesting and curious by students of mathe- 
matics.’ —Scotsman. 

‘There is evidently much more potentiality in this new mode than the 
author claims for it. He proves with the greatest simplicity and clearness 
the most complex geometrical p-opositions and deductions.” —Zducational 
News. 

‘““Mr. Maver has worked out the idea at considerable length, and in an 
elegant manner. The method offers an interesting field for investigation.” — 
Nature. 


Aberdeen: A. BROWN & CO. Edinburgh: JOHN MENZIES & CO. 
London: HAMILTON, ADAMS, & CO. 


THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


| Review oF THE MALT AND Hop TRADES; AND WINE AND Spirit TRADE 
| RECORD, 


The Organ of the Country Brewers. 








| The Brewers’ Guardian”’ is published on the evening of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6d. per annum post free, dating from any guarter-day. 

| Single copies rs.each. Registered for transmission abroad. 


/NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland,circulates extensively amor g 
Landowners, Farmers, Resident Agents, and othersinterested i the 
managementof land throughout the United Kingdom. 

The AGRICULTURISTis published everyWednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal Britishand 
{cish Markets of the week. 

Thespecial attentionof Land AgentsisdirectedtotheAGRICULTURIST 
- — best existing papers for Advertising Farmsto beLet and Estates 

or Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34d. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh and 145 Queen Victoria Street 





| London, E:C. Money Orders payable to C. and R. ANDERSON. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. DouGtas, W. Fow.er, M.A., 
F.L.S., R. McLacutan, F.R.S., E. Saunpers, F.L.S.,and 

. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
gn all subjects connected with Entomology, and especially on the Insects of 
the British Isles. — 

Subscription—Six Shillings per Volume, post free. The volumes cou - 
mence with the June numberin each year. 

Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 
vols. may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


VAN 
HOUTEN’S 
pure soluble COCOA 


Is THE BEST 
and really THE CHEAPEST in the ena. 














The BRITISH MEDICAL JOURNAL says:—“‘‘Van Houren’s Cocoa’ 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 
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GUSTAV FISCHER IN JENA. 
Just Published. 
DR. G. HABERLANDT, 


Professor der Botanik in Graz. 


(1) 
a. 6. 
UEBER die BEZIEHUNGEN zwischen 
FUNCTION und LAGE des ZELLKERNES bei den PFLANZEN. 

2 Plates, 3s. 6d. 


(2) DR. ARNOLD LANG, 
Inhaber der Ritter-Professur fiir Phylogenie an der Universitat zu Jena. 
MITTEL und WEGE PHYLOSENET- 
ISCHER ERKENNTNIS. 
8vo, 1s. 6d. 





(3) DR. OTTO HAMANN 
BEITRAGE ZUR HISTOLOGIE DER 


ECHINODERMEN. 





Part III. Anatomie und Histologie der Echiniden und Spatangiden. 
1s Plates, 8vo, 15s. 
(4) DR. FERDINAND WALTER. 
Das VISCERALSKELETT und seine 


en bei den einheimischen AMPHIBIEN und REP- 
TILIEN. 
Gekronte Preisschrift. 
4 Plates, desta 45. 





DR. AUGUST WEISMANN, 


Professor in Freiburg i. Br. 
UEBER DIE ZAHL DER RICHTUNGS. 
KORPER und iiber ihre BEDEUTUNG fiir die VERERBUNG. 
1s. 6d. 


WILLIAMS & NORGATE. 


(5) 


Jena: G. FISCHER. London: 


J. H. STEWARD’S | 


MAGIC LANTERNS 


AND 


DISSOLVING VIEWS 


Have been awarded 
GOLD & SILVER MEDALS 
For Optical and Mechanical Excellence. 
ILLUSTRATED CATALOGUES 
Gratis Post Free to all parts of the 
World. 





Sole Maker of the Bridgman Tripie 
Lantern and the Luke Bi-Uniad. 


Si ow-Room—406 Strand. 
THE 4-in. PHOTOGENIC LANTERN, £4. 
Cheaper Quality. £3 3s. 








Optician to the British and Foreign Governments, 


406, 66, 456 Strand; 54 Cornhill, London, 





eear~E—eaeE—eeeee 


>: Baad 


«thematical Instrmment Manufacturer tu H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 





tathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
liitustrated Price List Post Free 
W.F. S. obtained the only Meda in the Great Exnibition of 1862 for 
-xcellence of Const:uction of Mathematica Instrument rc the only 


*0LD MBDAL in the International Invenuon: Exhibiticn 185 for Mathe- 
aatical Work. Silver Medal, Architects kxhibimon 188. 


Address:—-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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RE-ISSUE 


OF THE 


ENCYCLOPALDIA 
BRITANNICA. 


NINTH EDITION. 


IN MONTHLY VOLUMES. 


In Quarto, cloth extra, price 30s. each; or bound in 
half-morocco, marbled edges, price 36s. 


[Vol. I. December . 





Edinburgh: ADAM & CHARLES BLACK. 





WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 EssEX STREET, STRAND. 

Their last published Catalogues are 
Botany, 2000 Titles (6¢.); Entomology, 809 Titles (2d.); 
Geology, Mineralogy, Palzontology, 1200 Titles (4d.). 


POSTAGE FREE. 





Just Published, in Crown 8vo, Price 3s. 6d. 


TOTEMISM. By J. G. FRAZER, M.A, 
Fellow of Trinity College, Cambridge, and of the Middle Temple, 
Barrister-at-Law. 

A Totem is a class of material objects which a savage regards with super- 
stitious respect, believing that there exists between him and every member of 
the class an intimate and altogether special relation. The name is derived 
from an Ojibway (Chippeway) word, totem. 


Edinburgh : ADAM & CHARLES BLACK. 





This Day is Published 


INSULINDE. Experiences of a Naturalist’s 
Wife in the Eastern Archipelago. By ANNA FORBES. Post 8vo, 
with a Map, 8s. 6d. 

WILLIAM BLACKWOOD & SONS, Edinburgh and London. 





Now Ready, Post 8vo, 814 pp., 

HOBLYN’S DICTIONARY “OF TERMS 
USED in MEDICINE and the COLLATERAL SCIENCES. 
Eleventh Edition, Revised throughout, with numerous Additions. By 
JOHN A. P. PRICE, B.A., M.D. Oxon, Assistant Surgeon to the Royal 
Berkshire Hospital. 

IMPORTANT WORK ON TECHNICAL EDUCATION. 
One Vol. Demy 4to, with 25 Vouble and 709 Single Plates, £2 ros. 
TECHNICAL SCHOUL AND COLLEGE 

BUILDING. Being a Treatise on the Design and Construction of 
Applied Science and Art Buildings, and their suitable Fittings and 
Sanitation, with a Chapter on Technical Education. By EDWARD 
COOKWORTHY ROBINS. F.S.A. Full Prospectus on application. 
** An indispensable work of reference to architects, builders, and managers 


of technical schools.” —Sfectator. 

THE STORAGE OF ELECTRICAL 
ENERGY, and RESEARCHES in the EFFECTS CREATED by 
CURRENTS COMBINING QUANTITY with HIGH TENSION. 
By GASTON PLANTE. Translated from the French by PAUL 
BEDFORD ELWELL (of Elwell-Parker, Limited), With Portrait 
and 8g Illustrations. 8v», Cioth. 1s. 


The Specialist’s Series. Crown 8vo, Cloth 
MAGNETO- AND DYNAMO-ELECTRIC MACHINES. 
ESSON. 7s. 6d. 
6d. 


GAS-ENGINES. By W. gee 
6d. 
E!.ECTRIC TRANSMISSION OF ENERGY. Bs 4 G. Kapp. 


By W. B. 


8s. 
BALLOONING. ByG. May. 


78. 6d. 
ARC AND GLOW LAMPS. By J. Mater. 7s. 6¢ 
ON THE CONVERSION OF HEAT INTO WORK. By WitiiaM 


ANDERSON. 6s. 
London: WHITTAKER & CO, Paternoster Square, E.C. 
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SUBSCRIPTIONS TO “NATURE.” 


Yearly . 2 eee eee ee eee oe 2 28 
Half-yearly .. + ee +e eee ee 14 6 
Quarterly. . 2+ eee ee ee ee 7 6 


To the United States, the Continent, &c. :— 


s. d. 

Vearly 2. + ee ee ee we we ww oe 2 30 6 
Half-yearly . - - + + + + + ee ee oe eS 6 
Quarterly. . + 2 2 ee ee eee eee 8 o 

To India, China, and Japan :— P 
s. . 

Waeee ov 6 a8 8 6 ea le es 
Half-yearly . 6 6 6 1 1 1 ss oo oo 0 16 6 
Quarterly... - ° ; es 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d. 9d. per Line after. 
a. @&, 
One-Eighth Page, or Quarter Column. . . 5 18 6 
Quarter Page, or Halfa Column. . ....1 15 © 
Half a Page, ora Column. .......+.3 5 0 
Whole Pages... +s sss ree oe 
Money Orders payableto MACMILLAN & CO. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
Biary of Societies, 


LONDON. 


THURSDAY, November 17. 

Roya Society, at 4.30.—Preliminary Note on the Spectra of Meteorites : 
J. Norman Lockyer, F.R.S.—On the Classification of the Fossil Animals 
commonly named Dinosauria: Prof. H. G. Seeley, F.R.S.—Specific In- 
ductive Capacity : Dr. J. Hopkinson, F.R.S. 

LinnEAN Society, at 8.—Certain Factors of Variation in Plants and Ani- 
mals : P. Geddes.—Copepoda of the Canaries: T. C. Thompson. 

CuemicaL Society, at 8.—Ballot for the Election of Fellows.—On the 
Halogen Substituted Derivatives of Benzalmalonic Acid: Chas. M. 
Stuart. 

Parkes Museum, at 5.—The Importance of Open Spaces: The Right. Hon. 


the Earl of Meath. 
FRIDAY, Novemser 18. 
INSTITUTION OF CiviL ENGINEERS, at 7.30.—Boiler-Experiments and Fuel- 
Economy : John Holliday. 


SATURDAY, NovemBer 19 
Essex Fietp Cius, at 7.—Report on Explorations in the Dene-holes near 
Grays, Essex, during 1884-87: T. V. Holmes and William Cole.—On 
Chalk Wells: F. J. Bennett. 


SUNDAY, Novemser 20. 
Sunpay Lecture Society, at 4.—How we train our Legislators: Miss 


rme. 
MONDAY, NovemBeER 21. 
ARISTOTELIAN SOCIETY, at 8.—The Psychological Laboratory at Leipzig : 


Prof. J. M. Cattell. 
TUESDAY, NovemBeEr 22. 
ANTHROPOLOGICAL INSTITUTE, at 8.30.—The Primitive Seat of the Aryans : 
Canon Isaac ‘I aylor. 
INSTITUTION oF CiviL ENGINEERS, at 8.—Accidents in Mines: Sir 
Frederick Abel, K.C.B., F.R.S. (Discussion.) 


WEDNESDAY, NoveMBrr 23 

Geotocicat Society, at 8.—Note on a New Wealden Iguanodont, and 
other Dinosaurs: R. Lydekker.—On the Cae Gwyn Cave: Prof. T. 
McKenny Hughes.—Further Observations on the Drifts of North Wales : 
Prof. T. McKenny Hughes. 

Society oF Arts, at 8.—The Mercurial Air-Pump: Prof. Silvanus P. 
Thompson. 

Rovat Microscopicat Society, at 8.—Conversazione. 


THURSDAY, Novemper 24. 

Society or TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—On some 
Instruments fr the Measurement of Electromot.ve Force and Electrical 
Power: Dr. J, A. Fleming and C. H_Gimingham.—Portable Voltmeters 
for measuring Alternating Potential Differences : Profs..W. E. Ayrton, 
F.R.S., and John Perry, F.R.S. 


SATURDAY, Novemser 26. 

Puysicat Society, at 3.—On the Analogies of Influence-Machines and 
Dynamos: Prof. S. P. Thompson.—Effect produced on the Thermo- 
electrical Properties of Iron when under Stress or Strain by raising the 
Temperature to Brignt Red: H. Tomlinson.— -ptical Properties of 
Phenyl-thiocarbimide : H. G. Madan. 








On the rstof every Month. 
JOURNAL OF B TrANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTENTs :—Original Articles by leadine Botanists.—Extracts, and 


Notices of Books and Memoirs.—Articles in Journals.— Botanical News.— 
Proceedings of Societies. 


Price 1s. 3d. Subscription for One Year, payable in advance. 12s. 
London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 














American Exhibition closed October 31. 
ORDERS RECEIVED AND FILLED HERE TILL NOVEMBER iq 


The presentation, at the West Brompton or Main Entrance, of any gentle- 
man’s card, with the statement that he has special business with Prof. Foote, 
will secure his admission. 


PROF. A. E. FOOTE would call attention 
to the fact that but a short time remains of the 
remarkable opportunity of adding to collections 
choice American Minerals at low prices. 

The nature of the business precludes the possi- 
bility of having a branch in London. He must 
give the business his constant personal supervision. 

NEW ARRIVALS. —Especial attention is 
called to over 100 Ibs. of the finest Alaska Garnets 
recently received, and to the Lists of Minerals 
from Hungary, Germany, and England, in the late 
numbers of NATURE. 28 boxes and about 3 tons 
of choice minerals received in London this week. 


Rutile, 
Muo.Cove 





The collections of roo illustrate all the principal species and all the grand 
subdivisions, principal Ores, &c. Labels of £1 and higher-priced Collections. 
give name, locality, and in most cases the composition, accompanied by 
Illustrated Catalogue. Sizes given are average. 

NuMBER OF SPECIMENS. 25 50 100 100 200 300 

In boxes. Without boxes. 


Crystals and fragments ... 1 ss me on 25 48 88. 48. 85. 128. 
Student’s size, larger  ... seo 0 so of 68 28 24% £1 £2 £5 
Amateur’s size, 2} X thin. wo - -_- =— 45 £10 


. eee wee 2 
High School or Academy size, 24 X 34in., Shelf Specimens £5 410 £20 
College or University Size, 34 x 6in., Shelf Specimens £10 £30 £60 


WHAT MORE ACCEPTABLE CHRISTMAS PRESENT FOR 
A FRIEND OR YOUNG PERSON ? 


A large collection of morocco-bound books to exchange for old English or 
other Scientific books. 


BACTERIOLOGICAL AND. HISTOLOGICAL 
APPARATUS, 
STAINS, REACENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 





Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO,., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
chuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Iilustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 6d. 


Horse ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening, 
For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I., U.S.A 
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CHEAP WATER SUPPLY FOR MANSIONS, &c. 


BAILEY’S 





Pumping Salt Water at 
Colwyn Bay Hotel. 


HOT-AIR PUMPING ENGINES. 


No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- ‘ 
tion! No skilled labour! Will burn any kind of fuel! Costs less to work than any other kind of engine. 


| Bailey's Hot-air Pump, Complete, ready forwork,to supply any quantity of Water up to 4000 Gallons 
daily, £32. Pamphlets and Particulars free, 


= W. H. BAILEY & CO., Hyprauiic Encineers, &c. Atsion Works, SALFoRD, MANCHESTER. 


PATENT 






\ 
iW 


Supplying a 
Mansion, 





HARVEY & PEAE, 


[By Appointment to the Royal Institution of Great Britain,) 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, w. 
Catalogue per post 8d. 


LEWIS WRIGHT’S 

















PROJECTION POLARISCOPE, 


Showing axes of Crystals, &c., on a well illuminated 
and flat field. 





PEREKEN, 


Son, 


AND RA YMENT 


(LEJEUNE AND PERKEDND),: 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES, 
101 HATTON GARDEN, LONDON, E.C. 





NVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


I 
DENT’S|\ =” ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES WATCHES and CLOCKS a 
, REDUCED PRICES, sent post 
free on application to E. DENT 


Ry and Co., Makers to the Queen, 
& ENT 61 STRAND, LONDON, W.C., 
- or 4 ROYAL EXCHANGE. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomesa pleasure when this Inkis used. It has been adopted in 


the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


Flows easily from the Pen. 


= 








It writes almost instantly full Black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 





moment of writing. 


Can be obtained in London, through Messrs. BARcLay & Sons, Farring- 


don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 























kh FRY’S 3: 
ss§ COCOA :: 
|HOLLOWAYS PILLS |e=eeue 





Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 


Blotting-paper may be applied at the | 





SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN Aanp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 









SPEAKING-TUBES, 0c. &oy 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield, 


LEADENHALL — 101 LEADENHALL STREET, 
0 


Telegrams—“* TONNERRE LONDON.” = 








Now Ready, Price res. 6¢., with numerous Woodcuts. 


EXERCISES IN QUANTITATIVE 
CHEMICAL ANALYSIS, with a SHORT TREATISE on GAS 
ANALYSIS. 

By W. DITTMAR, LL.D. (Edin.), F.R.S., F.R.S. E., 


Professor of Chemistry in the Glasgow and West of Scotland Technical 
College. 





Glasgow: WM. HODGE & CO. London: WILLIAMS & NORGATE. 
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Now Ready, Third Edition. 
ADAPTED TO THE NEW BRITISH PHARMACOPEIA, 1885. 
Medium 8vo, Price 21s. 


A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician 
and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 
Edinburgh. 

ADAPTED TO THE UNITED STATES PHARMACOPGIA BY F. H. WILLIAMS, M.D., 
BOSTON, MASS. 


‘<Tt is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable . . . is 
undoubtedly the best treatise on the subject in the English language.” —British Medical Journal. 

‘¢ A work which marks a distinct epoch, a turning-point in the history of medicine. It is not a mere compilation . . . but it 
is essentially a new departure breaking away from well-worn tracks into a new and almost unknown region.”—AMedical Times and 
Gazette. 

BY THE SAME AUTHOR. 


DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 
This Work contains, in addition to the Lettsomian Lectures, a on of other Papers by the Auther on similar subjects. 
8vo, 10s. 6d, 


‘‘ Distinguished by accurate observation and original thinking, these papers have been largely instrumental in moulding current 
medical opinion in regard to many of the subjects with which they are concerned.” —Ewinburgh Medical Journal. 

‘*We can cordially recommend the volume, as one which combines much practical and technical information Zand sound 
common sense.” —London Medical Record. 


MACMILLAN & CO., LONDON. 





NOW READY FOR PUBLICATION. 


A CHAPTER IN THE HISTORY OF METEORITES. 


By THE LATE WALTER FLIGHT, D.Sc. Lonp., F.R.S. 
(With Seven Plates and Six Woodcuts.) 
London: DULAU & CO., 37 Soho Square, W. 








Price to Subscribers, 10s. 6d. ; to Non-Subscribers, 12s. 6d. (250 Copies printed). 








apa HOUSEHOLD NECESSITIES ! | ! 
Borwiek: 























SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 





MICHAEL FARADAY. SIR JOSEPH DALTON HOOKER, 
THOMAS HENRY HUXLEY. WILLIAM HARVEY. 

CHARLES DARWIN. SIR GEORGE B. AIRY. 

JOHN TYNDALL. J. LOUIS R. AGASSIZ. , 
GEORGE GABRIEL STOKES. JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES LYELL. SIR RICHARD OWEN. 

STIR CHARLES WHEATSTONE. JAMES CLERK MAXWELL, 

SIR WYVILLE THOMSON. JAMES PRESCOTT JOULE. 
ROBERT WILHELM BUNSEN. WII.LIAM SPOTTISWOODE. 
ADOLF ERIK NORDENSKJOLD. ARTHUR CAYLEY. 

SIR WILLIAM THOMSON. SIR C. W. SIEMENS. 

HERMANN L, F. HELMHOLTZ. JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 24 Portraits in a Handsome Portfolio for £6 5s. 0od., carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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W. WATSON & SONS, 
NEW HISTOLOGICAL MICROSCOPE. 


{In order to meet the demand for a thoroughly first-rate Instrument 
low price, W. and S. have introduced this | instrument. It is mounted on a 
very firm brass foot, has sliding body for coarse adjustment, draw-tube, 
plane and concave mirrors, tube fitting of universal size for under-stage 
apparatus, set of diaphragms, and is fitted with W. & SONS’ improved 
form of fine adjustment, hitherto only supplied to their most costly instru- 
ments ; this is perfectly free from all lateral motion, even when working with 
the highest powers, and permits of the greatest possible delicacy of adjust- 
ment. The entire instrument is finished in the very best manner, and is 
altogether superior both in optical and mechanical parts to anything previously 
designed for STUDENTS’ USE. 

With One Eye-piece, } and x inch first-class English Objectives in 
Mahogany Cabinet, price £4 15s. 

The instrument can be had fitted with W. & SONS’ ingaveed rackwork 
coarse adjustment instead of the sliding body, at an extra cost of £1. 


Illustrated Catalogue of Microscopes and Apparatus | 
sent Post Free on application. 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, 


I55-, 
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313 HIGH HOLBORN, LONDON, Wc C. 


AWARDED GOLD MEDAL, LIVERPOOL, 


INTERESTING MICROSCOPIC a, 


Mole Cricket, very fine 

Section of Coffee Berry 

Cuticle of Tea Tree—Test for “Adulteration 

Stings on Leaf of Nettle a 

Whole Cysticercus from Rabbit, with Head and Hooklets, very fine 

Fine Slides of Eozoon canadense aah pe 

Diatomacez from Oamaru, N.Z. 

Section of Leaf of Eucalyptus globulus, throu gh Stomata a 

Milk Vessels in Root of Scorzonera 

| Scales and Hairs of Insects and Butterflies, arranged : asa “Sprig of 

one ooo “ee 8s. 6d. and 10 

as ‘Bouquets and Vases 
2Is., and 30 0 

*," These are 2 very suitable ‘for Exhibitions, Soirées, &c, 


ified List of 40,000 First-Class Objects, sent Post Free 


» WAC. 
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“OTTO” 
GAS-ENGIN E. 
OVER 25,000 SOLD. 

2-MAN TO 100 H.P, INDICATED. 


CROSSLEYV’S 


“OTTO” 


GIVES OFF 1 H.P. ON THE BRAKE. 


Very suitable for driving amateurs’ work- 





NEW 5-MAN POWER 
laundry machinery, chaff-cutting, &c. 


Can be supplied combined with a hoist, pump, or with 
being disconnected whenengineis required for other 


dynamo for electric li 


shop, pumping water to house, driving 


canines | 


purposes). 


Limited, 
MANCHESTER. 


peers 


Ce ee) 
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MICRO-SLIDES FOR SCIENCE CLAS 


Aneura pinguis—Spores and Elaters. 
A y Shell—Lignified Parenchyma. 
Cuscuta—Suckers penetrating Clover. 
es — Seem —Meduliary rays. 


Puccinia graminis—Teleutospores. 
Walnut, Shell—Lignified Parenchyma. 
Carnation Leaf—Vert. Sect. of Stoma. 
Camellia, Leaf—Trans. Sec. Cystoliths. 
Pig, Leaf Bud—Meristem. 

Plane, Bark—Zones of Growth. 

Dahlia, Tuber—Sphere Crystals of Inulin. 


One Shilling Each ; Six for Five Shillings. The Series as above, complete, Ten Shillings. 
"Catalogue post free on application. 


B. PIFFARD, HILL HOUSE, HEMEL HEMPSTED, HERTS. 


13 SGscidium urticae. 
Sanltontuan nobile, Root—Plerome sheath. 


Remittance with Order. 


CROSSLEY BROS., 


ES. 








HICKS, 


Wholesale Manufacturer of 


MAKER: 
All kinds of Meteorological Instruments, &c., 
8,9, & 10 Hatton Garden, London, E.C. 


WATKIN 
| ANEROID BAROMETER. 


SOLE 


THE NEW PATENT 
| TAME Ss Jd. 


It 


nade in one or two 


y indicates which circle 
an Altitude Scale, 


The illustration represents the 


Aneroid with the shortening hand or index, which is so 


=9 


he Anero 


otherforms, and with or wit 


is marvellously ac 








This wonderful Instrument, the invention of Major 


WATKIN, R.A., the Inventor of the famous Range- 


Finder, ismade with three Circles of Figures instead of 
one, thus giving a much more open scale, combined with 


greater length of range. 





constructed that it advances or recedes from the centre, 
has been correctly de culled as 


is to be read. 


Further Particulars on Application. 
MAY BE MAD OF ALL OPTICIANS. 


“THE ANEROID OF THE FUTURE.” 





Printed by RicHarp CLay AND Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 


MAcMILLAN ayp Co., at the Office, rr2 Fourth Avenue, New York, —I'nurspay, November 17, 1887. 





the Newcastle Exhibition by Messrs. Brapy & MARTIN 


Note.—Samples ofthis New Aneroid are being shown at 
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Note.—Samples ofthis New Aneroid are being shown at | wm 
the Newcastle Exhibition by Messrs. Brapy & Martin. . 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* 7» the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 





No. 943, VOL. 37.] TH 








Registered as a Newspaper at the General Post Office.] 





MICROSCOPIC OBJECTS. 


ALL GENERAL OBJECTS ARE NOW SOLD AT 


ONE SHILLING EACH. 


COLLECTIONS SENT ON APPROVAL. 


NEW AND INTERESTING FORMS. 


R. AND J. BECK, 


68 CORNHILL, LONDON, E.C. 


Now Ready, Vol. VIII., Part II. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford ; and in America of Prof. H. P. BOWDITCH, of Boston; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


THE RADIO-MICROMETER, 


For measuring radiant heat, designed by Mr. C. V. Boys, and 
described by him in a paper read before the Royal Society on 
March 24, 1887. 
nt is more sensitive than any arrangement of Thermopile 
ter, and is very rapid and dead beat in its action, 
Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. 


The Com :. . ° 
of whteh t am “ ane Agents for the Microscopes of Zeiss, a supply 








This Instrume 
and Galvanome 


URSDAY, NOVEMBER 24, 1887. 





[PRICE 15 CENTS. 











[All Rights are Reserved. 


THE BEST MAGIC 
LANTERN MADE. 









New Mineral Oil Lantern, 4-inch Compound Condensers, Sliding 

Front, Compound Achromatic Portrait Lens Objective with 

Rack Adjustment, and Improved Zhree-Wick Lamp in well- 

made Stained Wood Case, greatly improved, for 1888. Price 
£2 14s. od., or with Four-Wick Lamp £3. 

NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3¢/. 


JOHN BROWNING 
63 STRAND, LONDON, W.C. 


THE FROST. 




















NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c. 

It also indicates the present temperature as an ordinary thermometer. 

The bell can be placed in the gardener’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 5 feet of double con- 
necting wire, £1 ros. 


NEGRETT! & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
Negretti an] Zambra’s Illustrated Catalozue, 12co Engravings, Price ss. 6d. 
Telephone No. 6583. 
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NOTICE 


NATURE 


Of DECEMBER I, containing the 


INDEX 


TO 


VoLuME XXXVL., will form a DouBLE NUMBER, 
Price One Shilling. 


OFFICE STRAND. 


VICTORIA UNIVERSITY. 

THe EXTERNAL Exa 

*E. ARBER, F.S.A., Professor of English Language and Literature in 

Mason Science College, Birmingham, Examiner in English Language 
and Literature. 


*E. BELLAMY, F.R.C.S., Lecturer on Surgery in Charing Cross Hospital 
Medical S¢ hool, Examiner in Surgery. 

T. W. BRIDGE, M.A., Professor of Zoology and Comparative Anatomy 
in Mason Science Coll lege, Birmingham, Examiner in Zoolo Sy: 

*JOHN CURNOW, M.D., Professor of Anatomy in King’s College, 
London, Examiner in Anatomy. 

HENRI wt Lecturer on French in University College, Dundee, 
Examiner in French 

MATTHEW H AY, M.D., C.M., Professor of Medical Jurisprudence, 
Aberdeen, Examiner in a teria Medica and Phi urmacy. 

*W. H. H. HUDSON, M.A., Professor of Mathematics in King’s College, 
London, Exz re in i uthem: atics. 

*SHERIDAN LEA, M.A, Sc.D., University Lecturer on Physiclogy, 
Cambridge, I a in Physiology. 

°A. A. MACDONELL, M.A., — 


:—29 BEDFORD STREET, 





MINERS OF THE UNIVERSITY. 





Taylorian Lecturer on German 


Literature 

WILLIAM RAMSAY McNAB, M.D., M.R.C.P., F.L.S., Professor of 
Botany in the Roy: 7 Me t a ze of Science, Ireland, E xaminer in Botany. 

*J. S. NICHOLSON, , Professor of Political Economy in the Univer- 
sity A E te rgh, iy xaminer in Philosophy and Political Economy 

*J. F. PAYNE, M.D., F.R.C,P., Lecturer on Pathological Anatomy, St. 
Thoma: as’s Hospits ul, Examiner in Pathology. 

F. POLLOCK, M.A., LL.D,, Professor of Jurisprudence, Oxford, and of 
Common Law in the Inns of Court, Examiner in Law. 

*JOHN HENRY POYNTING, M.A., B.Sc., Professor cf Physics in 
Mason Science College, Birm ngham, Examiner in Physics 

*W. O. PRIESTLEY, M.D., F.R.C.P., Examiner in Obsietrics. 

G.W. PROTHERO, M.A, Fellow and Tutor of King’s College, Cam- 
bridge, Examiner in Histe ry. 

J. S. REID, M.A., M.L., Litt.D., 
Cambridge, Examiner in Classics 

F. T. ROBERTS, M.D., F.R.C.P., Professor of Clinical Medicine in 
University College H apical, London, Examiner in Medicine. 

*H. G. SEELEY, F.R.S., Professor of mend in Queen’s College, 
London, Examiner in Geology and Pals eontoh g 

*THOMAS STEVENSON, M.D., R.C.P., i. ‘R.C.S., Lecturer on 
Medical Jurisprudence, Guy's Hospital, Examiner in Forensic Medicine 
and Hygiene. 

*T. E. THORPE, Ph D., F.R.S., 
Normal Schox sl of Sci ience, Sou th Kensington, Examiner in Chemistry. 

*W.C. UNWIN, B. Sc., F.R.S., Professor of Engineering in the City and 
Guilds of London Institu te, Ex aminer in Engineering. 


Fellow and Tutor of Caius College, 


The Examiners whose names are marked with an asterisk retire at the end 
of November. Applications are invited for the posts they now fill, to be sent 
in on or before December 8. The appointments will be for three years, at 
the expiration of which Examiners are not re-eligible. 

For further particulars apply to 

A. T. BENTLEY, M.A., Registrar. 

Manchester. 








INSTITUTE OF CHEMISTRY. 
NOTICE AS TO THE ADMISSION OF FELLOWS AND 
ASSOCIATES. 


The COUNCIL are prepared to consider evidence of Training and 
Qualificz ation, other than that afforded by Examiration, in the case of 
persons desirous of becoming Fellows or Asscciates of the In-titute, who 
have been for some time past engaged in the practice of Professional 
Chemistry, and who make application to be acmitted before the next Anni- 
versary Meeting «f the Institute, March 1, 1888 

Forms of Application, with Copies of’ the By- laws (as allowed by the 
Privy Council, February 24, 1887), Copies of the Charter, Lists of Fellows, 
and other information can be had, on application, by Letter, to the 
SECRETARY. By Order of the Council, 

CHARLES E. GROVES. 
No. 9 Adelphi Terrace, London, W.C, 


Professor «f Chemistry in the Royal | 





: ; “ f | to Candidates under twenty-three on January 1, 
in the University of Oxford, Examiner in German Language and | 





LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 
(Now carried on by his Son and Brother), 

Who last week sent to his Subscribers Actinospherium Eichhornii, with 
sketch and description, He also sent out Lophopus crystallinus, Melicerta 
ringens, M. janus, Limnias ceratophylli, Stephanoceros, Volvox globator : 
also Amceba, Hydra, Vorticella, Crayfish, and other Specimens for (Huxley 

and Martin’s) Biological Laboratory work. 


Weekly announcements will be made in this place of Organisms T. B, 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for cae of £1 138. 
or Twelve Tubes for ios. 





Portfolio of Drawing, onunees rusts, Is. each. 


“UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. 


Packet P* 24 Textile Fibres 
pe V* 12 Dissections of Blowfly | Post free, 
»  X&* 12 Diatomacee yp 1d. each Packet. 
>»  Y¥* 12 Parasites 


EDWARD WARD, 


UNIVERSITY COLLEGE, 


LIVERPOOL. 
SHERIDAN MUSPRATT SCHOLARSHIP. 

The Competitive Examination for the above Chemical Scholarship will 
be held at the College on DECEMBER 8 and following days. The 
Scholarship is of the annual value of £50, tenable for two years. For fuller 
ps articulars regarding subjects of examination and conditions of tenure, 
apply to the College Registrar. Intending Candidates must send in their 
application on or before LHURSDAY, recep t. Preference is given 
, though others are not 


249 Oxford Street, Manchester. 





ineligible. 


MICROSCOPE OBJECTS, 
SIXPENCE EACH. FIVE SHILLINGS DOZEN. 
Cash refunded if not approved. List free. 


Hagley 








Large variety. 
HENRY EBBAYE, 165 


TO SCIENTIFIC GENTLEMEN, &e— 
An Energetic Man, Expert Penman, Good Draughtsman, G 
Mathematician, F.R.S.S.A., Six Years’ Experience as_ Assistan 
Astronomer, would like to hear of a Situation. Good References 
_— Appl ly, H. W. R, 33 Winstanley Road, Sheerness. 


Road, Birmingham. 











WANTED, after the CHRISTMAS VACA. 


TION, at W ESL EY COLLEGE, Sheffield, a RESIDENT SCIENCE 
MASTER, to teach CHEMIS'! RY and assist in general class-su 
Experience in Laboratory work, Lecturing, and School Dis 
indispensable. Salary £120. Applications, with copies of ‘Testir 
to be forwarded to Dr. DALLINGER, Governor, or Dr. SHE RA, 
Head Master. 


DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING 
PARKER & COWARD, Broadway Chambers, Westminster. 


THE EXAMINATION SYNDICATE, 


Consisting of Graduates in First-class Honours in Classics and Mathematics, 
and of experienced Teachers of Modern Languages, supplies tutors an¢ 
schools of all grades (including those of ladies), on the shortest notice, with 
Original Examination Papers (Unseen or in Prescribed Subjects) of various 
degrees of diffic ulty, suited to all ages and classes of pupils. 

All inguiries and instructions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
NVILLE STREET, MOUNTJOY SQUARE, DUBLIN 

















x GREN 


UNIVERSITY CORRESPONDENCE 
CLASSES. 


A large Association of Tutors with high Univrsity Qualifications prepare 
Stuc jents, either by Correspondence or by Evening Classes, at King’s Cress 
(now beginning), in Arts and Science subjects, especially for the Examina- 
tions of the London University and the Cambridge Higher Local. Secre 
tary. Mr. E. S. Wevmoutu, M.A., 38 Christchurch Road, Brondesbury, 
N.W. 
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EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object ot the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak, No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the PRINCIPAL. 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. J a 

The College offers the following advantages :—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 





The strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pupils. 
Prospectus and all particulars on application to the PRINCIPAL. 


F.H. BUTLER, A.R.S.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. 


Newly added to Stock :—Rectangular Glass-topped Boxes, Cloth-covered, 
Special Pattern, from 2s., Circular do., from 1s. per doz. ; Students’ Histo- 
logical and Petrographical Microscopes; Post-boxes for Micro-slides ; 
Cabinets, 4 to 12 Drawers, r2s. to 55s.; North of England Barytes of 
Novel Habit, Crystals 3-14 inches long; a further series of London Clay 
and Chillesford Foraminifera; Sections of 12 Foraminifera illustrating 
Structure, with Descriptive Notes, in Box, at 20s.; British Triassic Verte- 
brate Remains from the Microlestes Quarry (Sets to order). 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

VerRY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

NEw SERIES OF Rocks. MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY INLONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 
Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
A liections, Hammers, and Microscopic Sections of Rocks. 
nd may be had post free on plication at the Rep y and Museum, 


88 CHARLOTTE STREET, Fitzroy SQUARE, LONDON. 


NATURALISTS’ 
GLASS-CAPPED BOXES. 


oniusume and Private Collectors supplied with Round and Rectangular 

- ass-capped Boxes from One Shilling perdozen. About 70 different sizes 

ways in Stock. A cheap Glazed Box, 14 inches by 1o inches, for One 
Shilling. ples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 




















ELEMENTARY TEXT-BOOK OF 
TROPICAL AGRICULTURE. 


(Specially adapted for use in Jamaica Schools.) 


The following Resolution was passed by the Honourable the Legislative 
Council of Jamaica on the roth day of April, 1887 :— 

‘*That a premium of £100 be offered for the production of the best Prae= 
tical Elementary Text-book of Tropical Agriculture as specially applicable 
to Jamaica, and embodying the first principles of Agriculture, which shall be 
submitted to the Government on or before May 1, 1888; particular regard 
being had to simplicity, brevity, and freedom, so far as possible, from 
technical terms. 

‘* Examiners to be appointed by the Governor to decide on the merits of 
the Books submitted, with power to the Governor to withhold the premium 
should said Examiners report that no one work is of sufficient excellence. 

“*The Book receiving the premium to bécome, so far as Jamaica is con- 
cerned, the property of this Government. who will issue it for compulsory use 
in all Schools under Government Inspection, with such additions, omissions, 
or alterations as may be deemed necessary ; but the rights and property of 
— to be reserved to him in respect of all other Countries than this 

sland. 

In conformity with this Resolution the Government of Jamaica offers a 
premium of One Hundred Pounds for the best Elementary Text-book of 
Tropical Agriculture for use in Schools and applicable to Jamaica. 

As the object of the Manual is to create in the mind of the young an early 
and intelligent interest in the sil and its products, it must in plan and stylé 
be practical and popular rather than theoretical and technical. It will be 
expected to treat of — 

I. THe ELEMENTS OF AGRICULTURE, including notices of the following 
matters : Sorts—Their composition or elements, their variety, the different 
purposes they serve, &c. Ptant Lire—Its nature, how nourished and pro- 
pagated, how it varies according to soil and other conditions, how improved 
by selection of seeds, &c. Ctimate—Its influence on plant life, its depend- 
ence on elevation, exposure, &&. MaANnurEs— Natural and artificial, as plant 
food, the purposes served by various manures and other plant food. RorTa- 
TION OF Crops, DRAINAGE AND IrRIGATION—The reasons for them and 
the various ways in which they are effected. T1LLAGE OPERATIONS, includ- 
ing notices of implements of various kinds and their uses, with hints on 
pruning, grafting, &e. ; 

II. AGricuLTURAL PropucTs, prominence being given to the propagation 
and cultivation of Economic Plants, removal of pests, preparation and packing 
for market, the products to be arranged in some convenient order for teaching 
purposes, such as ‘‘Grounp Provisions” and VEGETABLES—FRUITS— 
Bananas, Oranges, Pine Apples, &c.—Spices, Pimento, Nutmegs, Ginger, 
&c.—Correr, CHocoLcate, Tea, SuGAR.—Drvues, Cinchona, Castor Oil, 
Sarsaparilla, &c.—Tosacco—Dyes, Annatto, Turmeric, Logwood, &c.— 
Fifkes—ForAaGE. 

While the Manual will be expected to treat of such matters as are named 
above, this outline is neitherintended to be complete nor obligatory, but only 
to afford a general indication of the kind of Text-book required. Part I. 
should not exceed one-third of the whole. The Book is to be written in 
English ; the language is to be as free from technicalities as is compatible 
with accuracy ; and adaptation to the purposes of tuition will be regarded as a 
primary excellence. It is not expected that the book when printed will 
exceed 150 pages of 400 words on each page. ‘The Governor of Jamaica will 
appoint three gentlemen to adjudge the premium, and will hold the copy- 
right f>»r Jamaica of the successful manuscript. 

Manuscripts are to be forwarded to the Colonial Secretary, Head-Quarter 
House, Kingston, Jamaica, on or before August 1, 1888. "Each manuscript 
te have a motto and to be accompanied by a sealed envelope bearing on the 
outside the same motto, and inside the name and address of the Author. 
Unsuccessful manuscripts will be returned. 


Horse ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delitious Drink. Invigorating and Strengthening. 
For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.8.A. 
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COMPLETION OF REYNOLDS’ CHEMISTRY. 
Part IV. Now Ready, Fcap. 8vo, Price 4s. 


EXPERIMENTAL CHEMISTRY FOR JUNIOR STUDENTS. 


By J. EMERSON REYNOLDS, M.D., F.R.S., F.C.S., 
Professor of Chemistry, University of Dublin. 
Part I.—Introducto 1s. 6a. 
Part II.—Non- Metals, with an Appendix on Systematic Testing for Acids. 


2s. 6d. 
Part III.—Metals and Allied Bodies (with an Analytical Appendix). 


38. 6d. 
Part IV Cen Compounds or Organic Chemistry (with an Appendix on 
Ultimate Organic Analysis). 


London: LONGMANS, GREEN, & CO. 





Now Ready. 
TOTrEM™MIsS M™. 
By J. G. FRAZER, M.A., 

Fellow of Trinity College, Cambridge, and of the Middle Temple, 
Barrister-at- : 

Crown 8vo, Cloth. Price 3s. 6a. 


“* The work, small as it is, seems the fullest collection and digest of facts 
bearing on savage Totemism that has been given to the public. Mr Frazer 
never lingers long to theorize or discuss origins. The value of his work lies 
in the skill with which it condenses and makes available a vast amount of 
information, the result, plainly, of wide and careful study.” —Scotsman. 


Edinburgh: ADAM & CHARLES BLACK. 





In Crown 8vo. Price 6s. 


rEiGiH T. 
By P. G. TAIT, M.A., 
Professor of Natural Philosophy in the University of Edinburgh. 


UNIFORM WITH ABOVE, in Crown 8vo, Price 7s. 6d. 


THE PROPERTIES OF MATTER. 


Edinburgh: A. & C. BLACK. 








Mathematical Instrnment Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
2 Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Lilustrated Price List Post Free. 

W. F. S. obtained the only Meda! in the Great Exhibition of 1862 for 
Excellence of Const:uction of Mathematica! Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TYPE-WRITING. 
TO AUTHORS AND OTHERS.—A Barris- 








ter wishes to recommend a Young Lady who is a skilful and careful | 


Copyis t with the Type-writer. Usual rates. Samples sent.—Apply, 
“*M.,” Mr. Smith, Wig-maker, Cloisters, Temple, E.C. 


~ LARGE 





A NEW PICTURE-BOOK, EDITED BY MISS BUCKLEY, 


ANIMALS FROM THE LIFE. 


Two Hundred and Fifty-five Coloured Illustrations. 


Drawn by HEINRICH LEUTEMANN. 


With Descriptive Letterpress, Edited by ARABELLA B, 
BUCKLEY (Mrs. FISHER). 


Crown 4to, handsome cloth binding, 10s. 6d. 


“‘ This is a really beautiful child’s book. The drawings of the animals de- 
picted are as superior to the old class of picture-book as a portrait by Millais 
is to a signboard. The chromo-lithography is also extremely good. In 
reproducing Leutemann’s work for English children, Mrs. Fisher has made 
considerable alterations, rendered necessary in a book designed for use in our 
own schoolrooms and nurseries. No more excellent children’s Christmas 
ssi -book could be found.” —Bookseller. 


* Prof. Leutemann, after studies extending over fort years, produced 
his well-known series of coloured drawings of animals. They were all taken 
direct from nature, the object of the artist being to lay sae the public a set 
of pictures which should be wns, A described by the title, ‘ Animals from the 
Life.” In this endeavour he has been eminently successful. The two hundred 
and fifty-five coloured illustrations contained in this volume form the finest 
collection of the kind, published at such a price as will enable it to become 
truly popular. Great attention has been paid to the printing of these plates 
onthick paper; they have delicacy of drawing and colouring far in excess of 
that of ordinary picture-books ; and not the least interesting of them is the 
one giving eight types of mankind. The text, which has been translated by 
Mrs. Fisher (Arabella B. Buckley), provides an admirable introduction to 
the study of animal life in its various forms.” —Scotsman. 





** A volume which will prove irresistibly attractive to all youthful lovers of 
natural history; . admirably edited by Miss Buckley.” — Manchester 
Examiner. 


London: EDWARD STANFORD, 55 Charing Cross, S.W. 





WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 EssEx STREET, STRAND. 

Their last published Catalogues are 
Astronomy, 900 Titles, 2¢.; Conchology, 900 Titles, 2d. ; 
Botany, 2000 Titles (6¢.); Entomology, 809 Titles (2¢.) ; 
Geology, 1200 Titles (4¢.). PosTAGE FREE. 





J. HL _STEWARD'S 


MAGIC LANTERNS 


AND 


DISSOLVING VIEWS 


Have been awarded 
GOLD & SILVER MEDALS 
For Optical and Mechanical Excellence 
ILLUSTRATED CATALOGUES 
Gratis Post Free to all parts of the 
World. 


Sole Maker of the Bridgman Triple 
Lantern and the Luke Bi-Unial. 


Show-Room—406 Strand. 
THE 4-in. PHOTOGENIC LANTERN, £4. 
Cheaper Quality, £3 3s. 








Optician to the British and Foreign Governments. 


406, 66, 456 Strand; 54 Cornhill, London. 





ope. 
For Particulars of PD» LARISCOPES 
and MICRO-POLARISCOPES _ for 
Screen ge) 


Dopey MI- 
CROSCOPES, OP P 
TRIC LANT RRNS, SLIDES, &c.,see 
Catalogue, 4 St amps. 


Scientific Apparatus 7 every Descrit 
tion for Colleges, Institutions, &¢. 


NEW NICOL PRISM POLARISCOPE FOR PROJECTION. °°" "cfisetre Felts 





Silver Medal Inventions Exhibition 1885. 


NEWTON & CO., 


Manufacturing Opticians to the on 











and the Government, Agents bese 
pointment to the Science and Art 
3 Freer Street. Loxvon 
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SUBSCRIPTIONS TO “NATURE.” 


s. dd. 

Yearly .. 2 ee ess + ssw, 6 oe 
Half-yearly. - - + ++ s+ +++ + + +4 6 
Quarterly. . + - eer ee ee es 

To the United States, the Continent, &c. :— P 
s. . 

Vearly ee ee ee ee ee ee 0 30 6 
Half-yearly . - - 6 6 ee + ee ee eo WS 6 
Quarterly... +--+ +++ ++ 2 8 

To India, China, and Japan :— P 
s. . 
eee ee ee 
ee ee Se 
Quarterly... ee eee ee ee FG 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6¢. 9d. per Line after. 


4 8. 
One-Eighth Page, or Quarter Column. . . . 0 18 


cocoon 


Quarter Page, or Halfa Column. . . . . «1 15 
Halfa Page,oraColumn.........3 5 
Whole Page. .. 2. ic sees re 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 





Biary of Societies. 
LONDON. 


THURSDAY, Novemper 24. 


Royat Society, at 4.30.—(1) On the Classification of the Fossil Animals 
commonly named Dinosauria ; (2) On Parts of the Skeleton of a Matnmal 
from Triassic Rocks of Klipfontein, Fraserberg, South Africa (Therio- 
desmus phylarchus, Seel-_y), illustrating the Reptilian Inheritance in the 
Mammalian Hand: Prof. H. G. Seeley, F.R.S.—Further Contributions 
to th: Metallurgy of Bismuth : Edw. Matthey.—On the Motion of a 
Sphere in a Viscous Liquid : A. B. Basset.—On the Direct Application of 
First Principles in the Theory of Partial Differential Equations: J. 
Larmor. 

Society or TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—On some 
Instruments for the Measurement of Electromotive Force and Electrical 
Power: Dr. J. A. Fleming and C. H. Gimingham.—Portable Voltmeters 
for measuring Alternating Potential Differences: Profs. W. E. Ayrton, 
F.R S., and John Perry, F.R.S. 


SATURDAY, Novemser 26. 


Puysicat Society, at 3.—On the Analogies of Influence-Machines and 
Dynamos: Prof. S. P, Thompson.—Effect produced on the Thermo- 
electrical Properties of Iron when under Stress or Strain by raising the 
Temperature to Brigat Red: H. Tomlinson.—Optical Properties of 
Phenyl-thiocarbimide : H. G. Madan. 

Essex Fietp C.us, at 7.—The History of Botany in Essex ; Part II. Ray 
to Gibson : Prof. G. S. Boulger.—List of the Land and Freshwater Shells 
occurring in the Neighbourhood of Felstead, Essex : J. French 


SUNDAY, Novemser 27. 


Sunpay Lecture Society, at 4.—Battle Scenes in the Soudan, by an 
Eye-witness : John Macdonald. 


MONDAY, Novemser 28. 
Roya GroGRaPHICAL Society, at 8.30.—Journey round ChineseTurki- 
5 stan and along the Northern Frontier of Tibet: A. D. Carey. 
a.” ARTs, at 8.—The Elements of Architectural Design: H. H. 


INSTITUTE oF ACTUARIES, at 7 —Opening Address by the President. 


TUESDAY, NovemBeEr 29. 


INSTITUTION oF CivIL En i i ' 
s TIO} CNGINEERS, at 8.—Accidents in Mines: Sir 
Frederick Abel, K.C.B., F.R.S. (Discussion. ) 


R g WEDNESDAY, Novemser 30. 
OVAL Society, at 4.—Anniversary Meeting. 
Society or ARTS, at 8.—Economical Illumination from Waste Oils : J. B. 


Hannay. 
heii THURSDAY, December t. 
NNEAN Society. at 8.—Ants, B and Wasps, Pz 3 Si 5 x 
Men da of Mergui Auligdons: 3 1% a sg ase agar 
amen Soctery, at 8.—Ballot for the Election of Fellows.—On the 
Remtared ‘Tard Nitrcethane: Prof. Dunstan and T. S$. Dymond.— 
P “7 1s on the Laws of Substitution in the Naphthalene Series : 
rof. H. E. Armstrong, F.R.S. 
FRIDAY, DecemBer 2. 
Association, at 8. 
oF Civit, ENGINEERS, at 7.20.—The Classification of Con- 
way-Brakes: A. Wharton Medcalfe. 


GEoLocisrs’ 
INsTITUTION 
tinuous Rail 





BACTERIOLOGICAL AND HISTOLOCICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 


Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 6d. 


RICHARD ANDERSON & CO., 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, &c., d&c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTIS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield 
LEADENHALL HOUSE, 101 LEADENHALL STREET 
LONDON, 


, £.U. 
Telegrams—"* TONNERRE LONDON.” 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anv SONS, 22 GARRICK STREET, 
LONDON, W.C. 


OSTEOLOGICAL SPECIMENS AND 
PREPARATIONS FOR STUDY 


AND DEMON- 
STRATION MAY BE OBTAINED FROM 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 





DELICIOUS PRESERVE. THE MOST ATTRACTIVE OF ALL 
PRESERVES IS 


MORELLA MARMALADE, 


made from the celebrated KENT MORELLA CHERRY. The stones 

being extracted, double weight of fruit is given. Sold in 1lb. Pots by 
Grocers, &c. 

akers—THOMAS GRANT & SON S, Maidstone, and 46 Gresham 
S:rcet, E.C. 

























XXX NAZ URE [ Vov. 24, 1887 

; — ggsezegeesz =. ay 

. 4 ~ — -~ 

Oo Sevsesees 9 S& 

i fa Sseusnstsss Bz 

d 4 MSoccso o ° 

Lu — 8883 .G08% b aS 

& so a COussgeelens : ae 
z re oo #8 sigeeetecee Gg | Be 
Lid — f Sebsewseige PS ¢s> 

ica] -~ Rm so sShssshiess fm 8 242 
eB Ss gmita ; Burgitgoger 5 3 5 ti 
@aco FMiia sy Wesstesiaics BS Es 
o 4 — o = 

/ \ | ou aan =O o & Su 

a= ix i332 Mp3 SosR2eeeges Bx go bi 
SZ =< as svt | sSPCCksSesEey a ge 

S ge. @ eS 38 za SeGe2ucsueas fa & < <A 

2 aad : 

i M225 2. MN SSLSRSSESEES OS & Eb 
= eae ahi | EEEe gease8s © Se 22 

-_— «} & = fav c om ~ = 

ic) w 3 S$ S ‘ey° I| & So gkSeas35 Ag 238 
=> 4 ot + < ) 22> 3 e8uS<c 8S § 2 se 

= = 5 = 2 

a res oN2t3 & || Sesegesiesas O 8 = 
os 3B — tet deepen & ~ a Oe 

_— wn a) = PL, 205 eu fea] . 2 oe 

y oS eS efewsige giz B32 a 
So SMESEstsysge SES Be 

tr co = 37 SzGbesyerdes Sa” 3% 
e iu 5 8 soe oskeese 7S 
= ee aS geese otees 2 

zo Ses a5 ae059- bz 

— BtevGS tegeoze, AW & 

mE “‘*e PRESS ant ad o 2 

foe) sea oa os = Zs 


No Boiler. 
No Explosion. 
No Danger. 


It requires no 
Skilled Labour, 
Little Attention, 





No Nuisance. 





HARVEY & PEASE, 


[By Appointment to the Royal Institution of Great Britain,} 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 





LEWIS WRIGHT’S 


PROJECTION POLARISCOPE, 


Showing axes of Crystals, &c., on a well illuminated 


ss = 


HARVEY & PEAK ° (ium: a 
MAKERS ® = and flat field. 

















PER EREN, Son, AND RA Y™MENT 
(LEJEUNE AND PERKED), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
101 HATTON GARDEN, LONDON, E.C. 





NOW READY FOR PUBLICATION. 


A GHAPTER IN THE HISTORY OF METEORITES. 


By THE LATE WALTER FLIGHT, D.Sc. Lonp., F.R.S. 
(With Seven Plates and Six Woodcuts.) 
London: DULAU & CO., 37 Soho Square, W. 








Price to Subscribers, 10s. 6d. ; to Non-Subscribers, 12s. 6d, (250 Copies printed). 





MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 








Small Cost to Work. 
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VAN 
HOUTEN'’S 
pure soluble COCO A 


is THE BEST 
and really THE CHEAPEST in the end. 


The BRITISH MEDICAL JOURNAL says:—‘‘‘Van Hovuten’s Cocoa’ 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 














On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


Edited by Joun T. CarrincToyr, 
With the Assistance of 


FREDERICK Bonp, F.Z.S. | RicHarp Soutu. 
Epwarp A. Fitcu, F.L.S. J. JENNER Weir, F.L.S. 
F. Bucuanan Wuire, M.D. 


Contains Articles by well-known Entomologists on all branches of the 


Science ; on Insectsinjurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicatesand Desiderata. 


Woopcut [LLusTRATIONS and occasional L1THOoGRAPHED and CHROMO. 


LITHOGRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO.., Stationers’ Hall Court. 


THE ‘“ HANSA,” 


Published since 1864in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 





Reviews, Reports, Advertisements. Strict eye kept upon the development | 


of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months. Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FrEEpEN. M.R. 
Hamburg, Alexander Street, 8. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
REVIEW OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
RECORD. 





The Organ of the Country Brewers. 


“The Brewers’ Guardian’? is published on the evening of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s. 6d. per annum post free, dating from any quarter-day. 
Single copies 1s. each. Registered for transmission abroad. 


AN 
INFALLIBLE 


HOLLOWAYS OINTMENT imeszteoes 


For BAD LEGS, BAD BREASiS, OLD WOUNDS, SORES and 





| ULCERS. If effectually rubbed on the Neck and Chest, it cures 


SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 





GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


On the rstof every Month, 


JOURNAL OF BOTANY, 
‘ BRITISH AND FOREIGN. 
Edited by James BritTEn, F.L.S., British Museum. 
ConTENTS :—Original Articles by leading Botanists.—Extracts, and 


| Notices of Booksand Memoirs.—Articles in Journals.—Botanical News.— 


Proceedings of Societies. 
Price 1s. 34. Subscription for One Year, payable in advance, r2s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal in Scotland,circulates extensively amorg 
Landowners, Farmers, Resident Agents, and othersinterested in the 
managementof land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal Britishand 
Icish Markets of the week. 

Thespecial attentionof Land AgentsisdirectedtotheAGRICULTURIST 
as one ofthe best existing papers for Advertising Farmsto beLet and Estates 





| for Sale. 
ED RNAL OF BRITISH ENTOMOLOGY. | 
at LESTER ied *"* | TURIST a first-class medium for reaching that Class. 


Advertisers addressing themselves to Farmers will find the AGRICUL- 


Price 3d. By post 34d. Annual Subscription, payable in advance, 14s. 
Offices—377 High Street, Edinburgh and 145 Queen Victoria Street 
London, E.C. Money Orders payable to C. and R. ANDERSON. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Doucras, W. W. Fowter, M.A,, 
F.L.S., R. McLacutan, F.R.S., E. Saunpers, F.L.S.,and 
H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especialiy on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes cor- 


| mence with the June numberin each year. 


Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 
vols. may be had separately or together, at 7s. each. 


London : GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 


address. 
THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Chird Series, Edited by J. E. HartinG, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of soology ; 
habits of animals ; arrival and departure of migratory birds; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species ; and 
other matters of generalinterest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from toreign zoological 
journals of important and interesting articles in various branches of zoology, 
There are occasional woodcuts. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 








SCIENTIFIC 


WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL, 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L, F. HELMHOLTZ. 


SIR JOSEPH DALTON HOOKER, 
WILLIAM HARVEY. 

SIR GEORGE B, AIRY. 

J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL, 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTIS WOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 24 Portraits in a Handsome Portfolio for £6 5s. 0od., carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 


Cheques and Money Orders payable to MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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PUBLISHED BY J. & A. CHURCHILL, 


No. CX. (NOVEMBER), with Eleven Lithographic Plates (Plain and Coloured), Price tos. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., Fellow of Exeter Coilege, Oxford, and Jodrell Professor 
of Zoology in University College, London. 

With the co-operation of W. T. THISELTON DYER, M.A., C.M.G., F.R.S., Director of the Royal Gardens, 
Kew ; E. KLEIN, M.D., F.R.S., Joint-Lecturer on General Anatomy and Physiology in the Medical School of S¢. 
Bartholomew’s Hospital, London; H. N. MOSELEY, M.A., LL.D., F.R.S., Linacre Professor of Human and Com. 
parative Anatomy in the University of Oxford ; and ADAM SEDGWICK, M.A., F.R.S., Fellow and Assistant Lecturer 
of Trinity College, Cambridge. 





CONTENTS :— 
On the Development of Peripatus nove-zealandia. By LILIAN SHELDON, Bathurst Student, Newnham College. 


On some Points in the Anatomy of Polycheta. By J. T. CUNNINGHAM, B.A., F.R.S.E., Fellow of University College, 
Oxford. 


On Temnocephala, an Aberrant Monogenetic Trematode. By WILLIAM A. HaswELL, M.A., B.Sc., Lecturer on Zoology and 
Comparative Anatomy, Sydney University. 

Notes on Echinoderm Morphology, No. XI. On the Development of the Apical Plates in Amphiura squamata. By P. HERBERT 
CARPENTER, D.Sc., F.R.S., F.L.S., Assistant Master at Eton College. 


FRESENIUS’ QUALITATIVE ANALYSIS. Tenth English Edition. 


Translated from the Fifteenth German Edition and Edited by CHARLES E. GROVES, F.R.S. With Coloured Plate 
and Wood Engravings, 8vo, 15s. 


SUTTON’S HAND-BOOK OF VOLUMETRIC ANALYSIS; applied 


to Liquids, Solids, and Gases : adapted to the Requirements of Pure Chemical Research, Pathological Chemistry, Pharmacy, 
Metallurgy, Manufacturing Chemistry, Photography, &c., and for the Valuation of Substances used in Commerce, Agri- 
culture, and the Arts. Fifth Edition, Revised and Enlarged, with 90 Engravings, 8vo, 16s. 


COMMERCIAL ORGANIC ANALYSIS. By Atrrep H. ALLgy, 


F.I.C., F.C.S. Second Edition, Revised and Enlarged. 


Vol. I. (price 14s.) :—Alcohols, Ethers, and other Neural Alcoholic Derivatives, Sugars, Starch and its Isomers, Vegetable 
Acids, &c., &c. 

Vol. II. (price 17s. 6d.) :—Fixed Oils, Lard, Tallow, Butter, Waxes, Lubricating Oils, Fatty Acids, Soaps, Glycerin, Hydro- 
carbons, Shale Oil, Coal Tar, Asphalt, Petroleum, Kerosene, Paraffin, Essential Oils, Turpentine, Resins, Rosin Oil, Benzols 
and Naphthas, Naphthalene, Anthracene, Carbolic Acid, Carbolic Powders, Creosote Oils, Creosote, &c., &c. 

Vol. III., completing the work, is in preparation. 


VALENTIN’S QUALITATIVE ANALYSIS. Revised and Corrected 


by Dr. W. R. HODGKINSON, F.R.S.E., F.1.C., Professor of Chemistry and Physics, Royal Military Academy, and 
H. M. CHAPMAN, Assistant-Demonstrator of Chemistry in the Royal School of Mines, South Kensington. Sixth 
Edition, with Engravings, 8vo, 8s. 6d. 


PRACTICAL CHEMISTRY AND QUALITATIVE INORGANIC 


ANALYSIS, specially adapted for Colleges and Schools. By FRANK CLOWES, D.Sc., Professor of Chemistry in 
University College, Nottingham. Fourth Edition, with 55 Engravings, post 8vo, 7s. 6d. 


OUTLINES OF ORGANIC CHEMISTRY. By H. Forster Mor ey, 


M.A., D.Sc., Fellow of, and Assistant Professor of Chemistry at, University College, London. Crown 8vo, 7s. 62. 


ON THE TAPETUM LUCIDUM AND THE FUNCTIONS OF 


THE FOURTH PAIR OF NERVES. By HENRY LEE, Consulting Surgeon to St. George’s Hospital. With 
Coloured Illustrations, 8vo, Is. 


THE MICROTOMIST’S VADE-MECUM, comprising upwards of 600 


Formulz and Methods, collected from the practice of the best workers. By ARTHUR BOLLESLEE. Cr.8vo, 85. 6d. 


KOHLRAUSCH’S INTRODUCTION TO PHYSICAL MEASURE 


MENTS; with Appendices on Absolute Electrical Measurement, &c. Translated by T. H. WALLER, B.A., B.Sc, 
and H. R, PROCTER, F.C.S. Second Edition, with 37 Engravings, 8vo, 15s. 


CHURCHILL’S TECHNOLOGICAL HAND-BOOKS. Edited by 
JOHN GARDNER, F.I.C., F.C.S., and JAMES CAMERON, F.I.C., Analyst in the Laboratory, Somerset House. 
BREWING, DISTILLING, and WINE MANUFACTURE. With Engravings. Crown 8vo, 6s. 6d. 
BLEACHING, DYEING, and CALICO PRINTING. With Engravings. Crown 8vo, 5s. 
ACETIC ACID and VINEGAR, AMMONIA, and ALUM. With Engravings. Crown 8vo, 5s. 
OILS and VARNISHES. With Engravings. Crown 8vo, 7s. 6d. 
SOAP and CANDLES. (/n the press.) 


A MEDICAL HAND-BOOK; comprehending such Information ot 


Medical and Sanitary Subjects as is desirable in Educated Persons. By FREDERICK W. HEADLAND, M.D» 
F.R.C.P.  Feap. 8vo, 5s. 


LONDON: J. & A. CHURCHILL, 11 NEW BURLINGTON STREET. 


Printed by Ricuarp Cray AnD Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
ACMILLAN AND Co., at the Office, rr2 Fourth Avenue, New York.—IT'murspay, November 24, 1887. 
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INDEX NUMBER. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


THURSDAY, DECEMBER 1, 1887. 


No. 944, VOL. 37.] 


[PRICE 30 CENTS. 








Registered as a Newspaper at the General Post Office.] 


R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR.” 


PRICES. ix 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 0 





Stand, with 1-in. and }-in. 
Object-glasses ... ... ... 38 3 O 
Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Wes: aeons ek, aid 


4 40 


Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68 Cornhill London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 
NEW LANTERN MICROSCOPE 
OXVHYDROGEN oR Excectric Licut 


(Wright and Newton's Patent.) 


SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 


With Lime-light this Instrument showsa Flea 15 feet long as sharply as a 


/ Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 


Kye magnified 2,500 diams. Is also the most i i 
P i . one perfect projecting Micro- 
Slariscope made. Particulars and Report of Royal Microscopical Society 


EE Cog bay & CO., 
NS TO THE QUEEN AND THE GOVERNMENT 
meneame Dascairrion or SCIENTIFIC AND PHysICALAPPARATUS 
fo ES, INSTITUTIONS, &c. SpEcIAL OpTICAL APPARATUS FOR 
RISCOPY, SPECTROSCOPY, &c., FOR SCREEN PROJECTION. 
Full Illustrated Catalogues 6 S tamps. 
8 FLEET STREET, LONDON. 





[All Rights are Reserved. 


THE BEST MAGIC 
LANTERN MADE. 


New Mineral Oil Lantern, 4-inch Compound Condensers, Sliding 

Front, Compound Achromatic Portrait Lens Objective with 

Rack Adjustment, and Improved 7hree-Wick Lamp in well- 

made Stained Wood Case, greatly improved, for 1888. Price 
£2 14s. 04., or with Four-Wick Lamp £3. 

NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3d. 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


THE FROST. 





NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c. 

It also indicates the present temperature as an ordinary thermometer. 

The bell can be placed in the gardener’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 5 feet of double con- 


necting wire, £1 10s. 
NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. E 
Negretti and Zambra’s Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. 
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UNIVERSITY OF LONDON. 


The following are the Dates at which the several EXAMINATIONS in 
the University or LONDON for the year 1883 will commence :— 
MAarricuLaTiov. —Monday, Janui-y 9 ani M omdav. Juse 18. 

BACHELOR OF ARTS. —Intermediate, Monday, July 16. 
B.A., M onday, ‘ Ictober 22. 

Master or Arrs.—Branch I., M nday, June 4; 

June 11; Branch IIL., 

IV., Monday. June 25. 
Docror or LireratTure.—luesday, December 4. 
Scriprurat Exawinarions.—Tue-day, November 27. 
BACHELOR OF SciENCE —Intermediate, Monday, July 16. 

B.Se., Monday, (ctober 15. 

Docror or Scrence. —Within the first twenty-one days of June. 
BaCHELor oF Laws. _—— Monday, Janu 


Branch II., Monday, 


ary 2. 


Docror or Laws.—Tuesday, January 17. 
BACHELOR oF Mepicine.—Preliminary Scientific, Monday, January 16, and 
Monday, July 16. 
Intermediate, Monday, January 16, and Monday, 
July 9. 
M.B., Monday, October 29. 
BacuHetor oF SuRGERY.—Tuesday, December 4. 
MASTER IN SuxrGevy.— Monday, December 3. 
Doctor oF Mevicing.—Monday, December 3. 
BacHELOR oF Music.—Intermediate. Monday, December tro. 
B. Mus., Monday, December 17. 
Docror or Music.—Intermediate Monday, December ro. 
1).Mus , Menday, December 17. 
Art, &c., of TEACHING.—Tuesday, December 11. 
The Regulations relating to the ahove Examinations and Degrees may be 
obtained on applicat on to ‘The Registrar of the University of London, 
Burlington Gardens, London, mn 






WwW 
ARTHUR MILMAN, M.A., Registrar. 


November 23, 1887. 


CENTRAL INSTITUTION 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL CHEMISTRY. 


A Course of Lectures on the CHEMISTRY OF 
Vegetable) AND FATS, by Dr. A. K. MILLER, 
Laboratory, will commence on MONDAY, January 23, at 4 p.m. 
the Course, £1. 

— furti.er particulars apply at the Central Institution, Exhibition Road, 
SV 





OILS (Mineral and 
Assistant in Research 
Fee for 


PHILIP MAGNUS, Organizing 


CENTRAL INSTITUTION 
CITY AND GUILDS OF LONDON 
INSTITUTE. 
EDUCATION FOR CIVIL, MECHANICAL, 
AND CHEMICAL ENGINEERS. 


ATORY I) 
Matriculatic n 
Id at the 


Director. 


TECHNICAL ELEC- 

TRICAL, 
‘ourse of PREPA 
pass the Entrance r 
September next, will be h 
Summer Terms, to commen 
the Professors. 


AC STRUC 


Examination of the Institution in 
Institution during the Spring and 


Engineering Prof. Unwin, F.R.S., M.1.C.E. 
Cher mistry ine Pr. f. ArmstronG, F.R.S., Ph.D. 
Mechanics and M athematic DB cee Prof. Henrici, F.R.S., Ph.D. 
Physics oan ons Prof. Ayrron, F.R.S. 

For further partic at the Cenrrat Institution, Exhibition 


ulars apply 


Road, London, S.W 
PHILIP MAGNUS, Organizing Director. 
ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 
TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 


£60 respec tively, open to = First-Year Students, will be offered for Compe- 
tition in SEPTEMBER 18 

Special Classes are held chrengheut the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M.B. Examinations of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Stude nts, and for Qualified Practitioners. 

Prospectuses and all particulars may be obtained from the Medical Secre- 


tary, Mr. GeorGE RENDLE. 
W. M. ORD, Dean. 
R. Ww. REID, Vice- Dean. 








DIAGRAMS FOR ‘LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 
PARKER & COWARD, 


Broadway Clambers, Westminster. 





Monday, June 18; Branch 


TION for Students. who may wish to | 


ce JANUARY 17, 1888, under the directicn of 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 
| (Now carried on by his Son and Brother), 


| Who last week sent to his Subscribers Planaria lactea, with sketch and 
, description. He also sent out Melicerta ringens, M. janus, Limnias cera- 
tophylli, Stephanoceros, Volvox globator ; also Amseba, Hydra, Vorticella, 
Cray fish, and other Specimens for (Huxley and Martin’s) Biological Labora- 
tory work. 

Weekly announcements will be made in this place of Organisms T. B, 
is supplying. 





Specimen Tube, One Shilling, post free. | 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:8. 
or Twelve Tubes for tos. 


Portfolio of Drawings, Eleven Parts, rs. each. 


UNMOUNTED MICROSCOPIC _ 
OBJECTS 


RECENTLY ISSUED. 
Packet P* 24 Textile Fibres ) 
V* 12 Dissections of Blowfly 
» X* 12 Diatomacee 
a Y* 12 Parasites 
EDWARD WARD, 249 Oxford Street, Manchester. 


Post free, 
2s. td. each Packet. 


” 


- WILLIAMSON PORTRAIT ‘FUND. 


Intending Subscribers to the above Fund are requested to send their sub- 
scription without delay either to the Treasurer— 
DR. W. J. RUSSELL, 34 Upper Hamilton Terrace, N.W. ; 
or to one of the Secretaries— 
M. CARTEIGHE, 36 Nottingham Place, W.; H. FOSTER MORLEY, 
University Hall, Gordon Square, W.C. 











THE EXAMINATION SYNDICATE, 


Consisting of Graduatesin First-class Honours in Classics and Mathematics, 
and of experienced Teachers of Modern Languages, supplies tutors and 
schools of all grades (including those of ladies), on the shortest notice, with 
Original Examination Papers (Unseen or in Prescribed Subjects) of various 
degrees of difficulty, suited to all ages and classes of pupils. 

All inquiries and instructions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
1 GRENVILLE STREET, MOUNTJOY SQUARE, DUBLIN. 


UNIVERSITY CORRESPONDENCE 
CLASSES. 


A large Association of Tutors with high Univrsity Qualifications prepare 
Students, either by Correspondence or by Evening Classes, at King’s Cross 
(now beginning), in Arts and Science subjects, especially for the Examina- 
tions of the London University and the Cambridge Higher Local. Secre- 
e. Mr. E. S. Weymoutn, M.A., 38 Christchurch Ros id, Brondesbury, 

















Hose als 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 
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OTHER SUNS THAN OURS. A Series 


Science Gleanings, &c. 


MY HUNDRED SWISS FLOWERS. 


Crown 8vo, with Four Chromo- lithographs and One Hundred Full-page LIllustratioas. 


MY LIFE AND BALLOON EXPERIENCES. 


Portrait. 


ANDAMANESE MANUAL. 


M. V. PORTMAN. Fcap. 8vo. 


A LADY’S RANCHE LIFE 1N MONTANA. 


From the Home Correspondence of E. 


RANCHE LIFE IN paene neon 


London: W. 


Now Ready. 


TrOTrEMm™MmiIs M™. 
By J. G. FRAZER, M.A., 


Fellow of Trinity College, Cambridge, and of the Middle Temple, 
Barrister-at-Law. 


Crown 8vo, Cloth. Price 3s. 6d. 

“€ The work, small as it is, seems the fullest collection and digest of facts 
bearing on savage ‘otemism that has been given to the public. Mr. Frazer 
never lingers long to theorize or discuss origins. The value of his work lies 
in the skill with which it co —_ and makes available a vast amount of 
information, the result, plainly, of wide and careful study.” —Scotsman. 


ADAM & CHARLES BLACK. 


Edinburgh : 


In Crown Sine. 


L&kG HH Tv. 
By P. G. TAIT, M.A., 


Professor of Natural Philosophy in the University of Edinburgh. 


Price 6s. 


UNIFORM WITH dilate Solas 8vo, Price 75. 6d. 
THE PROPERTIES OF MATTER. 


Edinburgh: A. & C. BLACK. 





NATURALISTS’ 
GLASS-CAPPED BOXES. 
Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling perdozen. About 70 different sizes 


always in Stock. A cheap Glazed Box, 14 inches by 10 inches, for One 
Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, _EC. 


‘MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., "ke 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

NEw SeEriEs oF Rocks, Microscopic SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


of Essays 
By RICHARD A. PROCTOR, Author of *‘ Other Worlds thin Ours,” &c. 
With a Short Account of Swiss Ferns. 


An Introduction to the Grammar of the Andamanese 


. ALLEN & CO., 


H. ALLEN & CO.’S NEW BOOKS. 


other 
75. 6d. 


Dead—with 


Crown 8vo. 


on Suns—Old, Young, and 


3y Mary A. PRATTEN, 
Plain, 12s. 6:¢.; coloured 25s. 
By Henry CoXxwELL. Crown 8vo. 35. 6¢@. With 


Language. By 
[Nearly ready. 
By I. R 2s. 6d. 


Fcap. 


M.H. Fcap. 2s. 6d. 
13 Waterloo Place. 


Nearly ready, 8vo, with 9 Plates and 2 W dete. Price 5s. 
PROCEEDINGS OF THE LIVERPOOL 
BIOLOGICAL SOCIETY. 

VUL. I. SESSION 1£86-87. 
Copies may be ordered from, and Societies wishing to exchange Proceedings 
are requested to communicate with, the Hon. Sec., 
HARVEY GIBSON, University College, 


R.. J. Botanical Laboratory, 


Liverpool. 
EAST GRINSTEAD COLLEGIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which wil) fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in_ those sub- 
jects wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the PriNcIPAL. 


AGRICULTURAL COLLEGIATE _ 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land. 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages :—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings a ec aetna 

The strictest attention to the moral and religious training of Pupils. 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on application to the PRINCIPAL. 


F.H. BUTLER, A.R.S.M., &e., 


148 BROMPTON ROAD, LONDON, S.W. 


Newly added to Stock :—Rectangular Glass-topped Boxes, Cloth-covered, 
Special Pattern, from 2s., Circular do., from 1s. per doz. ; Students’ Histo- 
logical and Petrographical Microscopes; Post-boxes for Micro-slides ; 
Cabinets, 4 to 12 Drawers, 12s. to 55s.; North of England Barytes of 
Novel Habit, Crystals 3-14 inches long ; a further series of London Clay 
and Chillesford Foraminifera; Sections of 12 Foraminifera illustrating 
Structure, with Descriptive Notes, in Box, at 20s.; British Triassic Verte- 





Fees 





| brate Remains from the Microlestes Quarry (Sets to order). 





DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &c. 

Dissections in spirit showing the anatomy of Rabbit, muscles, circulatory 
and urinogenital organs, brain, &c., clearly dissected and displayed in 
16 jars. All muscles, nerves, and urinary organs, glands, &c., being 
numbered, accompanied by keys. 


MOORE BROTHERS, 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


JT / Irnf R r F 
— By I rof. R. K. DOUGLAS. A New and HEROES OF SCIENCE. 


Edition. With Map and several Illustrations. 
Post 8vo. Cloth Boards. 5s. 





Crown 8vo. Cloth Boards. 4s. each, 
F cS AY 2 . . > / . rere rere r ~ a ala 
DOMESDAY BOOK. A Popular Account of the | pHySICISTS. By WILLIAM GARNETT, Esq,, 
Exchequer Manuscript so called, with Notices of the M.A.. D.C.I 
principal points of general interest which it contains. By 5 pid iia 
WALTER DE GRAY BIRCH, F.S.A. Fcap. 8vo. WECHANICIANS By T. C. LEWIS 
Cloth Boards. 3s. ins fares ee a ee 
PICTORIAL GEOGRAPHY of the BRITISH CHEMISTS. By M. M. PATTISON MUIR, Esq., 
ISLES. By MARY E. PALGRAVE. With numerous F,R.S.E., Caius College, Cambridge. With 
Engravings. Oblong gto. Cloth Boards. 5s. Diagrams. 


PICTORIAL ARCHIT ECTURE of G REECE and BOTANISTS, ZOOLOGISTS, and GEOLOGISTSs. 
ITALY. By the Rev. H. H. BISHOP. With numerous By Prof. PD. MARTIN DUNCAN. F.R.S 
Engravings. Oblong 4to. Cloth Boards. 5s. . slits icd 2 . hia cede 
PEOPLE’S LIBRARY.—FACTORS in LIFE: ASTRONOMERS. By E. J. C. MORTON, B. 
Three Lectures on Health—Food—Education. By Prof. Scholar of St. John’s College, Cambridge. With oa 
SEELEY, F.R.S. Feap. 8vo. Cloth Boards. 1s. grams. 
*.* Ten other Volumes of this Series have appeared. - airs 


A POPULAR HISTORY of the ANCIENT NEW SERIES of PHOTO-RELIEVO MAPS 

BRITISH CHURCH. With Special Reference to the (Patented) 

Church in Wales. By E. J. NEWELL, M.A. Fcap. 8vo. ; mye ; 

C'oth Boards. 25. 6d. Presenting each country as if in actual relief, and thus 

r ‘ ’ . - affording an accurate pic f 2 C purati > earth’s 

MAN and his HANDIWORK. By the Rey. J. G. = an accurate picture of the configuration of the earth 

WOOD, Author of ** Lane and Field,” &c. With about Ras Ys F F E 

4co Illustrations. Large Post 8vo. Cioth Boards. ros. 60. res I To M4 ay, it ——. a a <= Mm 
aidmiadey ‘See ce io : , | and Rivers left to be filled in by Scholars, 6¢. 2. With Rivers 
NATURE and her Servants. By THEODORE | and Names of Places, 9¢. 3. With Names of Places and with 
WOOD, Fe... Author of ‘Our Insect Allies,” &c. | County Divisions, in Colours, 1s. ENGLAND and WALES, 

With numerous Woodcuts. Large Post 8vo. Cloth | EUROPE, and ASIA, same size and price. 

Roards 55 [Others in preparation. 
LUNDUN: NORTHUMBERLAND AVENUE, CHARING CROSS, W.C. ; 43 QUEEN VICTORIA STREET, E.C. 

BRIGHTON : 135 NORTH STRE ET. 


SAMPSON LOW, MARSTON, & CO.’S NEW BOOKS. 


THE MAMMOTH AND THE FLOOD: An Attempt to Confront the Theory of Uniformity 
with the Facts of Recent Geology. By HENRY H. H WOR’ TtH,M.P,F.S.A, M.R.A.S. Demy 8vo, cloth extra. 18s. 
. Whether right or wrong in “his protests against the theory of uniform acti n, he has amassed in this volume a really immense amount of mo 
interesting x matter, his:orical and otherwise. which we may well commend to the attention of our readers. ‘They will learn much from the volume, but t! 
decision must, of c.urse, be left to experts.” —F ie 


“ld. 
NEW WORK BY THE AUTHOR OF “MARVELS OF ANIMAL LIFE.” 
LIVING LIGHTS: A Popular Account of Phosphorescent Animals and Vegetables. By 


CHARLES FREDERICK HOLDER, Fellow of the New York Academy of Sciences, &c , Author of *‘ Elements of Zoology,” ‘* The Ivory King 





several 








&c. Twenty-four Illustra ations. 8vo, cloth extra. 8s. 6c. 
* Living Lights’ tells us about the shining creatures that are its subjects in a way that is likely to make boys take a healthy interest in natural history. It 
has many iflustrat ions, the contemplz ation of which would make a scientfic youngster warm with a sympathetic glow of admiration.” —Scotsman. 


ow Ready. Beautifully Illustrated Edition (a choice Presentation Volume). 
SPRINGHAVEN: A Tale of the Great War. By R. D. BLACKMORE. Author of “ Lorna 
Doone.” With Sixty-four Illustrations by ALFRED Parsons and F. BARNARD. Square Demy 8vo, cloth extra, gilt — 125. 


** Splendid’ and ‘glorious’ are strong terms, but they are scarcely too strong for application to some parts of * Springhaven.’. . . The story is among the 
author's best ; and to read it is a most invigorating tonic.”"—/d/ustrated London News. 


HAPPY HUNTING-GROUNDS: A Tribute to the Woods and Fields. By W. HAMILTON 
GIBSON, Author of “ Pastoral Days,” &c. Profusely Illustrated by the Author. 4t», illuminated cloth, gilt edges. 315s. 6d. 
London: SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, St. Dunstan’s House, Fetter Lane, E.C. 


It 


HICKS, 


Wholesale Manufacturer of 


All kinds of Meteorological Instruments, &*c., 


MAKER: 
8,9, & 10 Hatton Garden, London,E.C, 


nore open scale, combined with 
The illustration represents the 


Aneroid with the shortening hand or index, which is so 


WATKIN 
ANEROID BAROMETER. 





y accurate, guaranteed by the maker, and 
May BE HAD OF ALL OPTICIANS. 


Further Particulars on Application. 
Note.—Samples ofthis New Aneroid are being shown at 


THE NEW PATENT 








Si 
This wonderful Instrument, the invention of Major 


WATKIN, R.A., the Inventor of the famous Range- 
Finder, ismade with ¢hvee Circles of Figures instead of 
as the case may be, and faithfully indicates which circle 
is to be read. The Aneroidisalso made in one or two 
otherforms, and with or without an Altitude Scale. 
Tt 

THE ANEROID OF THE FUTURE.” 
the Newcastle Exhibition by Messrs. Bkapy & MARTIN 


constructed that it advances or recedes from the centre, 
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Diary of Societies. 


LONDON. 
THURSDAY, DECEMBER t. 

LINNEAN Society. at 8.—Ants, Bees, and Wasps, Part II.: Sir J. Lubbock. 
Myriapoda of Mergui somes : R. J. Pocock. i “a ; 

CHEMICAL SOCIETY, at 8.—The Alleged Existence of a Third Nitroethane : 
Prof. Dunstan and T. S. Dymond.—An Extension of Mendeléeff s Theory 
of Solution: Holland Crompton.—Note on Electrolytic Conduction, and 
on Evidence of a Change in the Constitution of Water: Prof. Armstrong. 
—Researches on the Laws of Substitution in the Naphthalene Series : 
Prof. Armstrong. 

SoclETY OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—On some 
Instruments for the Measurement of Electromotive Force and Electrical 
Power: Dr. J. A. Fleming and C. H Gimingham.—Portable Voltmeters 
for measuring Alternating Potential Differences: Profs. W. E. Ayrton, 
F R S., and John Perry. F.R.S. (Adjourned Discussion.) a 

PARKES Museum, at 5.—Smoke and Fog: Sir Douglas Galton, K.C.B., 
F.R.S. 


FRIDAY, DECEMBER 2. 
Gro.ocists’ ASSOCIATION, at 8.—The Vertebrate Fossils of the English 
Chalk : A. Smith Woodward. 
InsTITUTION oF CiviL ENGINEERS, at 7.30.—The Classification of Con- 
tinuous Railway-Brakes : A. Wharton Metcalfe. 


SUNDAY, DECEMBER 4. 

Sunpay Lecture SocigETy, at 4.—Rough Life in Australia; Four Years’ 
Personal Experience in the Bush: Arthur Nichols. (With Oxy-hydrogen 
Lantern I}lustrations.) 

MONDAY, DeceMBER 5. 

Society oF ARTS, at 8.—The Elements of Architectural Design, IT. : H. 
H. Statham. ; 
Society of CHEMICAL INDUSTRY, at 8.—On the New Weldon-Pechiney 
Process for the Manufacture of Chlorine from Magnesium-Chloride : Prof. 

Dewar, F.R.S. 

ARISTOTELIAN SOCIETY, at 8.—Symposium—Is Mind synonymous with 
Consciousness? : The President, Messrs, S. Alexander, Bernard Bosanquet, 
D. G. Ritchie, and G. F. Stout. 

ODONTOLOGICAL SociETY, at 8.—On some Cases of Abnormal Fissures 
about the Mouth: J. Bland Sutton.—An Extraordinary Example of Tooth 
Development: Storer Benrett.—On an Antiseptic, the Fluosilicate of 
Sodium: Mr. Penfold.—Some New Instruments: Dr. Elliott.—On an 

Intercepting Bag in Nitrous Oxide Gas Administration : Mr. Dennant.— 
Pathology of Alveolar Abscess : E. Lloyd Williams. 

Roya InsTITUTION, at 5.—General Monthly Meeting. 


TUESDAY. DecemBeEr 6. 

ZooLOGICAL SOCIETY, at 8 30.—Brief Notes on the Fauna of Corea and the 
: djoining Coast of Manchuria: Prof. H. H. Giglioli and Count T. Salva- 
dori.—Liste des Oiseaux recueillis en Corée par M. Jean Kalinowski: 
L. Taczanowski.— On the Pigmy Hippopotamus of Liberia, Hippopotamus 
liberiensis, Morton, and its claims to distinct Generic Rank : Prof. W. H. 
Flower, F.R.S. 

InsTITUTION OF CiviL ENGINEEFS, at 8.—Electrical Tramways: the 
Bessbrook and Newry Tramway: Dr. Edw. Hopkinson. 

WEDNESDAY, DECEMBER 7. 

Society oF ArTs, at 8.—The Chemistry, Commerce, and Uses of Eggs of 
various Kinds: P. L. Simmonds. 

ENTOMOLOGICAL SociETY, at 7.—Report of Progress in Pedigree Moth- 
breeding, and Observations on Incidental Points: Frederic Merrifield.— 
Life-Historie, of Rhopalocera from the Australian Region: G. F 
Mathew, R.N.—Descriptions of New Species of Algerian L:pidoptera: 
G. T. Baker.—Exhibition of Diagrains of the Wings of Insects, with 
Observations on the Homologies of the Veins : C. O, Waterhouse. 


THURSDAY, Decemper 8. 

Roya Society, at 4.30.—The following Papers will probably be read :— 
On the Bone in Crocodilia commonly regarded as the os pubis and its 
Representative among Extinct Reptilia: Prof. Seeley, F.R.S.—The Post- 
embryonic Development of Julus terrestris: F. G. Heathcote.—On the 
Sexual Cells and the Early Stages in the Development of Millepora 
plicata : Dr. S. J. Hickson.—On Photometry of the Glow Lamp: Capt. 
Abney, F.R.S., and Major-General Festing, F.R.S. 

MATHEMATICAL SociETy, at 8.—The Algebra of Linear Partial Differential 
Operators: Capt. Macmahon, R.A.—On a Theorem Analogous to 
Stirling’s, relating to certain Functions of Variables subject to a Linnear 
Relation: J. J. Walker, F.R.S.—Note on the Solution of Green’s 
Problem in the Case of a Sphere: A. R. Johnson.—Confocal Parakoloids : 
A. G. Greenhill ; Uni-Brocardal Triangles and their Inscribed Triangles : 

; R. Tucker. 

Society of TE1EGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—Annual 
General Meeting.—On Safety Fuses for Electric Light Circuits and on the 
Fusing-Points of various Metals usually employed in their Ccnstruction : 


Arthur C. Cockburn. 
FRIDAY, DECEMBER 9. 
Roya. ASTRONOMICAL Society, at 8. 


SATURDAY, DEcEMBER 10. 

PHYSICAL Society, at 3,.—( )ptical Properties of Phenyl-thiocarbimide : 
H. G. Madan.—Recalescence of Iren: H. Tomlinson.—Rotation of a 
Copper Sphere and of Copper Wire Helices when freely suspended in a 
Magnetic Field : Dr. H. C. Shettle. 











WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND. 

Their last published Catalogues are 
Astronomy, 900 Titles, 2d. ; Conchology, 900 Titles, 2d. ; 
Botany, 2000 Titles (6d.) ; Entomvlogy, 800 Titles (2d.) ; 

Geology, 1200 Titles (4¢.). PosTAGE FREE. 
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CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per Line after. 
sa 

One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . « o 8 £5 
Half a Page, ora Column. ....+++.3 § 
Whole Page. .... a er, 


Money Orders payableto MACMILLAN & CO. 


coon 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


PROFESSOR A. E. FOOTE 


will not complete the packing of his Display at the 
AMERICAN EXHIBITION 
till DECEMBER 10. 


_ He has just received a number of his educa’ 
tional collections cabled for over a month ago’ 
and can therefure supply them at the 


American Exhibition, London, 


till DECEMBER 10. Some special things like 
AMAZON STONE, WULFENITE, VANA- 
DINITE, &c., can be supplied till the 7th. 
After that all orders for MINERALS OR 
Rutile, SCIENTIFIC BOOKS must be addressed to 
H Nenkentten| 1223 North 44th Street, Philadelphia, Penn- 
Lytton) = sylvania, U.S.A, 
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‘BACTERIOLOGICAL AND HISTOLOGICAL 


APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 


Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO.,, 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 


Sree, Is. 6d. 





Mathematical Instrument Manufacturer tu H.M. Government, Council o 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Tliustrated Price List Post Free. 
W. F. S. obtained the only Meda! in the Great Exhibition of 1862 for 
Excellence of Const:uction of Mathematical Instruments, and the only 


Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibiticn, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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JAMES R. GREGORY, |RICHARD ANDERSON & Co, 





Mineralogist and Geologist. Successors to SANDERSON & CO. (Established 1852), 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, | Patronized by H.M. the QUEEN. Contractors to H.M. Governme 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR Manufacturers and Erectors of every description of 


PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGES1 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


VAN | 
HOUTEN’S | = 

| & i . Telegrams—“‘ TONNERRE LONDON.” 

pure soluble ( ‘O¢ OA | INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 


I 

SQ;NEW ILLUSTRATED 

Is THE BEST DENT S CATALOGUE of HIGH-CLASS 

| WATCHES d CLOCKS ; 

and really THE CHEAPEST in the ena. WATCHES. REDUCED PRICES, pe a 


po 









ELECTRICS BELLS, 
SPEAKING-TUBES, oc, &e 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 
EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield 
LEADENHALL HOUSE, 101 LEADENHALL STRtf] 
LOND £. 











free on application to E. DEM 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C, 
or 4 ROYAL EXCHANGE, 


—— } 


The BRITISH MEDICAL JOURNAL says:—‘*‘ Van Hovuren’s Cocoa’ 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. | 


= BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC), 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED 


























Writing becomesa pleasure when this Inkis used. Ithas been adopted 
the principal Banks, Public Offices, and Railway Companies throughw 
| Ireland. 
Flows easily fromthe Pen 
Blotting-paper may be applied at th 
moment of writing. 


It writes almost instantly full Black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 














Can be obtained in London, through Messrs. BArciay & Sons, Farry 
= don Street; W. Epwarps, Old Change; F. Newsery & Sons, News: 


SE & Oo N D E D I T I oO N. = Street ; and to be had of all Stationers. 
G R | F Pr | N ’ S BEWLEY & DRAPER (Limited), Dublin 








= — 
CHEMICAL HANDICRAFT. | 3-< ) ° «| 
PRICE 4s. 7d. POST FREE. g = >3 | 
A CATALOGUE OF CHEMICAL APPARATUS ; £ o) Pure Concentrated 02 | 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. Q 6 Cs 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. x 5 Cc O C O A To 
Most Complete and Cheapest List of Apparatus. 4 - . 





JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. | ciiipcaaaenini iat 


os ; : scribed a : ; ae 
TO STUDENTS.— SUPERIOR HOME| MOLLOWAYS PILLS = 
offered in the House of a Lady. Separate Study and every comfort. | MEDICINE 
Best. part, ee Kensington, near School of Science and Museum. 
parents.—-Mrs. Ke, 42 Tregunter Road, Redelif Gartens “= © | Is a Certain Cure for all Disorders of the LIVER, STOMAE 
~ On the 1st ot every Month, price Sixpence. 7 AND BOWELS. A Grest PURIFIER of the eae 
THE ENTOMOLOGIST: Powerful Invigorator of the System, in cases of WEAKNIS 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, | AND DEBILITY, and is unequalled in Female Complaisi 
Edited by Joun T. CarrincTon, 


| 

















With the Assistance of | > : Ie pe a pwr Tee ae ata Al 
Freperick Bonn, F.Z.S. Ricaarp Soutn. } Pen ~ — seg a SRALTIVE 
Epwarp A.Fitcn, F.L.S. J. Jenner Weir, F.L.S. PRESERVES IS 
D 


F. B WwW » M.D. 
Contains Articles by cidiineaaen theneeenaioes on all branches of the M O R E LLA M ra R M A LA D E. 


Science ; on Insectsinjurious or beneficial to Farm or Garden; Notes on | made from the celebrated KENT MORELLA CHERRY. The st® 
Habits, Life-Histories ; occurrence of Rarities, &c. ; there are Monthly | being extracted, double weight of fruit is given. Sold in rlb. Pots 
Lists of Duplicatesand Desiderata. | ‘¢ : ~ Grocers, &¢ 
WoopcuT [cLustraTions and occasional LiTHoGRAPHED and CHROMO ‘ paca 
LiITHOGRAPHED PLATES. Makers—THOMAS GRANT & SONS, Maidstone, and 46 Gresi# 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. j Street, E.C. 
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HARVEY & PEAKE, 


+ [By Appointment to the Royal Institution of Great Britain,) 
ae ff =) (bee, ae ™ _ 4 SUCCESSORS TO 


= safes W. LADD & CO., 
% BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 
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=m LEWIS WRIGHT'S 
PE PROJECTION POLARISCOPE, 
—e—veee Showing axes of Crystals, &c., on a well illuminated 
OL TTT ATTRA and flat field. 





























PEREBREN, Son, AND RA YVYMEN T 
(LEJEUNE AND PERKEDN), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES, 
101 HATTON GARDEN, LONDON, E.C. 





NOW READY FOR PUBLICATION. 


A CHAPTER IN THE HISTORY OF METEORITES. 


3Y THE LATE WALTER FLIGHT, D.Sc. Lonp., F.R.S. 
(With Seven Plates and Six Woodcuts.) 
London: DULAU & CO., 37 Soho Square, W. 


Price to Subscribers, tos. 6d. ; to Non-Subscribers, 12s. 6d, (250 Copies printed). 








Bailey’s Patent ‘Water Motor. Bailey’s Patent Organ-Blower.|Bailey’s Patent Thirlmere 
Water Motor. 


Strongly made, Powerful, Hundreds fixed and at Work. 





Economical. “a ‘ Adapted for Small Powers. 
= — Prices from £6 6s. each. 3 ye F 
$H.P. TH.P. 2H.P. 4 HP. 6 H.P. ” HYDRAULIC Betetic I-10 H.P. }H.P. J.P. 3 H.P. THLP. 
wartcrmoroe «= fro, Ar210S. 15. £25. £35+ ORGAN BLOWER SEE LISTS. onitisers £2 25. £338. £555 L8108. £12. 


W. H. BAILEY & CO., Albion Works, Salford, Manchester. 


MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 














On the rstof every Month, 


THE ‘“ HANSA,” 


JO URNAL OF BOTAN Y, | Published since1864in Hamburg, is the only independent professional paper 
2 BRITISH AND FOREIGN. | in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Edited by James BritTen, F.L.S., British Museum. Reviews, Reports, Advertisements. Strict eye kept upon the development 


CoNTENTS :—Original Articles by leading Botanists.—Extracts, and | of Maritime Affairs in every respect. Every second Sunday one Number in 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 4to at least ; frequent supplements and drawings. Subscription at any time; 


Proceedings of Societies. preceding numbers of the year furnished subsequently. Price ras. for twelve 
Price 1s. 3¢. Subscription for One Year, payable in advance, 125. months. Advertisements 4d. a linewidely spread by this paper; considerable 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 





an Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FrEEpEN. M.R. 
NORTH BRITISH AGRICULTURIST, | Hamburg, Alexander Street, 8. 


ps oe Agricultural Journal in Scotland,circulates extensively among | ————_ 
andowners, Farmers, Resident Agents, and othersinterested in the . ; 
The vehement of land throughout the United Kingdom. f THE B REWERS’ G UA RDIAN : 
for the AGRICULTURISTis published everyWednesday afternoon ye time A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Irish Fm a 3 = a contains Reports of ail the principal! Britishand Licensing, Legal, and Parliamentary Matters. 
‘: week. : eo 

Thespecial attentionof Land AgentsisdirectedtotheAGRICULTURIST | Review or THE MALT AND Hop TRADES; AND WINE AND SPIRIT Traps 

yy ata best existing papers for Advertising Farmsto beLet and Estates RECORD. 
ale, =) si ; 

Advertisers addressing themselves to Farmers will find the AGRICUL- The Organ of te Country Brewers. 
TURIST a first-class medium for reaching that Class. ‘““ The Brewers’ Guardian ”’ is published on the evening of every alternate 

Price 34. By post 34d. Annual Subscription, payable in advance.14s. | Tuesday, and is the only journal officially connected with brewing interests. 
 Otices—377 High Street, Edinburgh and 145 Queen Victoria Street Subscription, 16s. 6¢. per annum post free, dating from any quarter-day. 

ondon, E.C. Money Orders payable to C. and R. ANDERSON. Single copies rs.each. Registered for transmission abroad. 
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“OTTO” 
GAS-ENGIN E. 
OVER 25,000 SOLD. 

2-MAN TO 100 H.P, INDICATED 


CROSSLEYV’S 
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“OTTO” 


GIVES OFF 1 H.P. ON THE BRAKE, 

Very suitable for driving amateurs’ work- 

shop, pumping water to house, drivin 
laundry machinery, chaf-cutting, 


CROSSLEY’s|> 
NEW 5-MAN POWER 


Can be supplicd combined w 


pump 


being disconnected whenengine is required for other 


tynamo for electric lighti 





purposes). 


CROSSLEY BROS,, 


BRAND & CO.’S 


Al SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 


An excellent relish for “ fish, flesh, 
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Limited, 
MANCHESTER. 
















NEW HISTOLOGICAL MICROSCOPE, with ‘ and I-inch Objectives, in Mahogany Case. 
415 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS, 





for Student’s Purposes 


ILLUSTRATED CATALOGUE OF MICROSCOPES. 
W. WATSON & SONS, 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, 


Either of the above sent Post Free on application to 


NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS, | 


Quite New—Section through the entire Bud of a Lily, showing Ovary, Very beautiful Groups of about Seventy Eggs of Butterflies, ape 
Anthers, Pollen Grains, &c., ‘ situ —very fine 20 &c., very artistic and effective o 

Section through entire Length * of Tongue of Cat, injected, “showing Type Slide of Eighty-eight Specimens of: Diatoms from Oamaru on 
Papillz, &c eve oo eee «+ I 9 | Type Slide of Diatoms from Pensacola Bay ° . 

Very pretty Group of Parts of Star-fish, stai ined ooo r 6 Head of Butterfly, showing Tongue, Antenna, &c. ... 

Firetail Fly, Chrysis ignita, very brilliant ... t 6 | Cornea of Eye of Beetle to show a Images ove 

British Diamond Be eetle, Phy llobius argenteus eee r 6 Mouth and Jaws of Spider 

Whole Cysticercus from Hare, showing Head and Hooklets .. 3 © | Antheridia and Globules of Chara fragilis 

Fossil Bone of Fish, from Coal Shale = tr 6 Set of E ighteen Slides ae Structure of the: "Human in Eye, 

Head of Ground Spider, showing the Eight E yes, very britiant 1 6 in Case 2 

Horizontal Section through Finger and Nail 3 0 Section of Spine of Echinus, “‘Acrocladia trigonaria 

Teeth and Mouth of Medicinal Leech 3 0 Section of Barbadoes Rock, Polycistina in situ 

Section through Medicinal Leech ... t 9 — Syenite from Cleopatra’s Obelisk for Polariscope 


The Best Instrument 


313 HIGH HOLBORN, LONDON, W.C. 
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MICROSCOPIC OBJECTS. T=" PESE.MAGIC on 


ALL GENERAL OBJECTS ARE NOW SOLD AT 
ONE SHILLING EACH. 


COLLECTIONS SENT ON APPROVAL. 


NEW AND INTERESTING FORMS, | ¥en scestoitanein, «nen Compound Contsser Sling 
Rack Adjustment, and Improved Zhree-Wick Lamp in well- 


made Stained Wood Case, greatly improved, fer 1888. Price 
£2 14s. od., or with Four-Wick Lamp £3. 


R = A N D J ‘ B E Cc K y NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3¢. 


JONUN BROWNING. 
68 CORNHILL, LONDON, E.C. 63 STRAND, LONDON, W.C. 


THE JOURNAL OF PHYSIOLOGY. | NEGRETTI & ZAMBRA’S CHRISTMAS PRESENTS 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, —- ——— 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., - — 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 








USEFUL AND 
ORNAMENTAL. 
squvmMdn 
NV VAUNIND GUN 


oe Paes - — 0 
THE RADIO-MICROMETER, | OPERA, RACE, & FIELD GLASSES, 
For measuring radiant heat, designed by Mr. C. V. Boys, and OF EVERY DESCRIPTION. 
described by him in a paper read before the Royal Society on Barometers, Microscopes, Telescopes, 
March 24, 1887. Magic Lanterns, &c., &c. 


This Instrument is more sensitive than any arrangement of Thermopile Illustrated Price Lists posted free to all parts of the world. 


and Galvanometer, and is very rapid and dead beat in its action, 
M NEGRETTI & ZAMBRA 
THE CAMBRIDGE SCIENTIFIC ate OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE ‘Queen, 
ENTIFIC INSTRUMENT COMPANY, HOLBORN VIADUCT, E.C 


ST. TIBB’S ROW Branches :—45 CORNHILL; 122 REGENT STREET. 
» CAMBRIDGE, ENGLAND. Phoseguaphers at the CRYSTAL PALACE. 


Th * > * 
of which heey co Agents for the Microscopes of Zeiss, asupply | N. and Z.’s Large Illustrated Catalogue, raco Engravings. Price ss. 64. 
-_ Telephone No. 6583. Telegraphic Address ; ‘‘ Negretti, London.” 
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CHRISTMAS LECTURES. 
ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 
SIR ROBERT STAWELL BALL, LL.D., F.R.S., Royal Astronomer 
of Ireland, will deliver a Course of Six Lectures (adapted toa Juve nile 
\uditory) on “ As'ronomy : the Sun, Moon, Planets, Comets, and Stars 


commenc.ng on TUESDAY, December 27, 1887, at 3 0 *clock ; to be con- 
tinued on December 29, 31, and January 3, 5, 7, 1888. 

Subs scription (for Non- Members) to this Course, One Guinea (Children 
under sixteen, Half-a-Guinea); to all the Courses in the Season, ‘I'wo 
Guineas. Tickets may now be obtained at the Institution. 


SCIENCE “MASTER WANTED for im- 
portant Grammar School. £250; Non-Resident; Chemistry and 
Science for L or i —Apply, stating Honours, to Messrs. BIverR, 
gent S 
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Seulpturing, or “Guttering ” of the Earth’s | 


Surface, done by the Ccean. 


in the Nineteenth Century for September 18°7, 
ral islands and reefs are not for ved 
on Volcanic Centres, or Extinct Craters; but he still holds the a 1 
theory that an internal heated mass forces up the hills. He justly remar! 

that teachers of error ‘ ‘reluctantly, and with grudging silence, receive new 
truths,” ‘‘rather than with the joy of true votaries of science.’’ Certainly 
those who write the truth are treated with silence and contempt. 

To understand the cause of the Scalpturing of the Earth into chains of 
mountains, valleys, and sea-bottoms, it is necessary to have some idea « 
how the Globe was cons vlidated from a nebulous state. ‘‘ Glowing Gas” is 
supposed to be the origin of the Earth and other Planets, but no gas is in 
reality hot, nor is the residue of exploded gas Aot; so that congealed 
elements (70 or 80 xow) gradually accumulating constituted = nucleus of 
the earth and of all other globes. Sir W. THomson and Dr. Braun admit 
that, as snow-flakes fall, so the elements became solid ; meteoric stones are 
so formed, but they have been heated in falling. 

We can fancy light masses of oxygenated element s floating in space, such 
as soda, alumina, lime. Jt is not needful to suppose that only the metallic 
elements constitute the nucleus. Look at the moon through a telescope: it 
isa ~y aérolite or meteoric stone, covered with ice! It was kept in its 
place by the attracting larger Bodies; 
never has been on fire j yet, Its s‘range circular, pit-like mountains ave not 
Volcanic Craters! The probability is it had once @ very deep sea sur- 
ri unding it, which may have sunk into the interior through the “ szvadlow 
holes”? which we call mountains, or it may have deen swirled off entirely 
when the earth was close to the moon. If we look at Saturn, and pe 
the transparent rings which surround the Planet to be waters, another 
analogy is perceived. The body ofthe Planet is smcoth, and it is wondered 
have the waters ever rested on the surface of the ball? Jupiter is so light in 
comparison to the great size of his mass that it is easily ccnceivable an 
enormous sea, deeply cloud-covered, may there encircle a small solid 
nucleus 

What state our Earth was in when the sea and atmosphere first erveloped 
t is a subject of inquiry of the deepest interest. We have every reason to 
conjecture that at one time the waters were very deep. It is evident the 
azoic, metamorphic rocks, such as Gneiss and Granite, were formed under 
them—of course at an earlier epoch than the sedimentary strata—which 
are vesidues of the Oceans. Vhe waters of the Earth may have sunk 
inwards partially, as well as those of the Moon; but the supreme cause of 
the sculpturing of the surface of the Earth was the withdrawal of the water 
from one hemisphere to the other by the slow and gradual action of the Sun 
and Moon in thousands of years. The tides certainly had great part in the 
work, as well as the winds directing the ocean currents, and carrying z seas 
of ice round the shoreless ball. No such small and slew, sub-aérial 
denudations, as rains or rivers could effect, ever carved the deep 
Seatures of the Globe. The chiselling of the meountain gorges, the mighty 
Cafions, the abysmal depths, were all done by the gigantic ice-covered 
Ocean receding alternately from North to South, carrying with it the great 
boulders or the materials for a continent, and depositing in its milder moods 
all forms of animal and vegetable life for the future use of Man 

MARGARET B. ALDER. 


The Duke or ARGYLL, 
admirably sets forth the truth that co 





Holywood, Co. Down, November 1887. 

It is astonishing how learned men like Dr. Braun, the latest writer on 
Cosmogony, can talk about some extraneous impetus being given to Planets, 
when it is plain no solid body requires force to revolve in space other than 
its own weight. 

P S.—Now that Mr. Lockyer has adopted the fundamental truth that 
the Elements must cool before they consolidate, we can hope that his deep 
researches in Spectrum Analysis will yield much good fruit. 

In NATURE every new discovery is put before the reader, and heartily 
welcomed ; its pages are replete with the latest facts and theories. In the 
number for May 27, 1887, the remarkable observations of Mr. George 
F. Becker were given, and should have created a new era in Petrology, 
for the transition of pure Quartz, Clay, and Lime to Felspar, and in fine 
to Serpentine, is fully demonstrated, but the leaders of the present school 
of Geology quashed the matter as far as in them lay. 





DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 


Lead 


| 


LIVING SPECIMENS FOR THE MICROSCOPE, 





GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 


(Now carried on by his Son and Brother), 


Who last week sent to his Subscribers Rotifers and Infusoria, with sket 
and description. Healso sent out Melicerta ringens, M. janus, Limnias cera > 


phylli, Stephanoceros, 


Volvox globator; also Amceba, Hydra, Vorticel la 


Crayfish, and other Specimens for (Huxley and Martin's) Biological Labora 


tory work. 


Weekly announcements will be made in this place of Organisms T, B 


| is supplying. 


if it fell 2¢ might take fire, but it | 








Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £ ¥ 
or Twelve Tubes for ros. 6d. i 





mens fixed by osmic or sulpho- -picric, &e., 


Grantia, Sycon, Leucos lenta, Sarsia, Rhizostoma, 
Peachia, Antodon, Ophiura, Asterina, Spatangus, 
Aphrodita, Polynz, Marphysz 
Mysis, 


Planaria, 
Chetopterus, 
Nymphon, Lutraria, Hi: aliotis, Aplysia, Fiona, Sepia, Sepiola, As 
Balanoglossus 
Lepadogaster, &c., at very moderate 
Specimens in 
-—Lists on application. 


Clavelina, 
Amphioxus, 
Also, Micro-mcunts, 
SI sina Cleveland Road, Jersey. 


UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. 


Keeh.), 





Nemertes, 
Lepas, 


Fragarium, 


Apus, Nebalia, 
Botryllus, 


and Cabinet 


Portfolio of Drawings, Eleven Pasta, 1s. each. 


TO BIOLOGISTS.—Well- preserved Speci: 


or diving, by arrange 
Alcyonium, A 
Echinus, Sy 
a, Nereis, Sagi 
Pp alemon, Ca 
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every branch.— 





Packet as 24 Textile Fibres 


” 
” 
” 


12 Dissections of Blowfly 


x" 12 Diatomacez 
Y* 12 Parasites 
EDWARD WARD, 





| 


249 Oxford Street, 


ae 


Post free, 
2s. 1d. each Packet. 





Manchester. 


WILLIAMSON PORTRAIT FUND. 


Intending Subscribers to the above Fund are requested to send their sw 


M. CARTEIGHE, 


scription without delay either to the Treasurer— 
DR. W. J. RUSSELL, 34 Upper Hamilton Terrace, N.W. ; 
or to one of the Secretaries— 
36 Nottingham Place, W.; 
University Hall, Gordon Squz at e, W.C 


H. FOST ER MORLEY 





THE EXAMINATION SYNDICATE, 


Consisting of Graduates in First-class Honours in Classics and Mathematic 
and of experienced Teachers of Modern Languages, supplies tutors ao 
schools of all grades (including those of ladies), on the shortest notice, ¥ 
Original Examination Papers (Unseen or in Prescribed Subjects) of varios 
degrees of difficulty, suited to all ages and classes of pupils. 

All inquiries and instructions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
1 GRENVILLE STREET, MOUNTJOY SQUARE, 





DUBLIN 





UNIVERSITY CORRESPONDENCE 
CLASSES. 


A large Association of Tutors 


with high Univrsity Qualifications prepa 


Students, either by Correspondence or by Evening Classes, at King ’s Cvs 


(now beginning), in Arts 


and Science subjects, especially for the Ex 
tions of the London University and the Cambridge Higher Local. See 
tary, Mr. E. S. Weymoutn, M.A., 38 Christchurch Road, Broundesbury 
N.W. 











MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE Col 
LECTORS: BERYLS, ToPAZES, RUTILES ON MATKIX, CELE 
TINE, OPALS, &c., &c. 


RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 
Very Fine PoLisHED SECTIONS OF AMMONITES Av! 


NAUTILI. 


New SERIES OF ROCKS, 
Hammers, 





MICROSCOPIC SLIDES. 

Chisels, and Blow-pipe Apparatus. 

PRIVATE LESSONS AND EVENING CLASSES 

CATALOGUES ON APPLICATION. 

SAMUEL HENSON; 
277 STRAND, LONDON, 

Opposite Norfolk Street. 


CoL.it 
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EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. Noinjuriouscrammingencouraged The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the PRINCIPAL. 














AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentlemen, from seven years ofage. ‘The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. " : 

The College offers the following advantages :—A most superior ed'1cation. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on application to the PriNcIPpAL. 


F.H. BUTLER, ARS.M,, &c., 


148 BROMPTON ROAD, LONDON, S.W. 

Newly added to Stock :—Rectangular Glass-topped Boxes, Cloth-covered, 
Special Pattern, from 2s., Circular do., from 1s. per doz. ; Students’ Histo- 
logical and Petrographical Microscopes; Post-boxes for Micro-sl.des ; 
Cabinets, 4 to 12 Drawers, 12s. to 55s.; North of England Barytes of 
Novel Habit, Crystals 3-14 inches long; a further series of London Clay 
and Chillesford Foraminifera; Sections of 12 Foraminifera illustrating 
Structure, with Descriptive Notes, in Box, at 20s.; British Triassic Verte- 
brate Remains from the Microlestes Quarry (Sets to order). 


DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &c. 

Dissections in spirit showing the anatomy of Rabbit, muscles, circulatory 
and urinogenital organs, brain, &c., clearly dissected and displayed in 
16 jars. All muscles, nerves, and urinary organs, glands, &c., being 
numbered, accompanied by keys. 


MOORE BROTHERS, 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
Awarded Seven Medals and Three Diplomas. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 














New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of .Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 

__ 8 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 
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ELEMENTARY TEXT-BOOK OF 
TROPICAL AGRICULTURE. 


(Specially adapted for use in Jamaica Schools.) 


The following Resolution was passed by the H nourable the Leyislative 
Council of Jamaica on the rgth day of April, 1887 :— 

‘*That a premium of £100 be offered for the production of the best Prac- 
tical Elementary T'ext-book of Tropical Agriculture as specially applicable 
to Jamaica, and embodying the first principles of Agriculture, which shall be 
submitted to the Government on or before May 1, 1883; particular regard 
being had to simplicity, brevity, and freedom, so far as possible, from 
technical terms. 

‘** Examiners to be appointed by the Governor to decide on the merits of 
the Books submitted, with power to the Governor to withhold the premium 
should said Examiners report that no one work is of sufficient excellence. 

The Book receiving the premium to become, so far as Jamaica is con- 
cerned, the property uf this Government. who will issue it for compulsory use 
in all Schools under Government Inspection, with such additions, omissions, 
or alterations as may be deemed necessary; but the rights and property of 
the Author to be reserved to him in respect of all other Countries than this 
Island.” 

In conformity with this Resolution the Government of Jamaica offers a 
premium of One Hundred Pounds for the best Elementary Text-book of 
Tropical Agriculture for use in Schools and applicable to Jamaica 

As the object of the Manual is to create in the mind of the young an early 
and intelligent interest in the soil and its products, it must in plan and style 
be practical and popular rather than theoretical and technical. It will be 
expected to treat of — 

I. THe ELEMENTS OF AGRICULTURE, including notices of the following 
matters : So1ts—Their composition or elements, their variety, the different 
purposes they serve, &c. PtantT Lire—Its nature, how nourished and pro- 
pagated, how it varies according to soil and cther conditions, how improved 
by selection of seeds, &c. CrimatTE—Its influence on plant life, its depend- 
ence on elevation, exposure, &c. Manures—Natural and artificial, as plant 
food, the purposes served by various manures and other plant food. Rorta- 
TION OF Crops, DRAINAGE AND IrRIGATION—The reasons for them and 
the various ways in which they are effected. T1LLaGe OpERATIONS, includ- 
ing notices of implements of various kinds and their uses, with hints on 
pruning, grafting, &c 

II. AcricuLTURAL PropucTs. prominence being given to the propagation 
and cultivation of Economic Plants, removal of pests, preparation and packing 
for market, the products to be arranged in some convenient order for teaching 
purposes, such as ‘‘GrRouND Provisions” and VEGETABLES—FRUITS— 
Bananas, Oranges, Pine Apples, &c.—Srices, Pimento, Nutmegs, Ginger, 
&c.—Correr, CHocoLtaTe, TEA, SuGAR.—Drv'cGs, Cinchona, Castor Oil, 
Sarsaparilla, &c.—Tosacco—Dyes, Annatto, Turmeric, Logwood, &c.— 
Fipres—ForaGe 

While the Manual will be expected to treat of such matters as are named 
above, this outline is neither intended to be complete nor obligatory, but only 
to afford a general indication of the kind of Text-book required. Part I. 
should not exceed one-third of the whole. The Book is to be written in 
English ; the language is to be as free from technicalities as is compatible 
with accuracy ; and adaptation to the purposes of tuition will be regarded as a 
primary excellence. It is not expected that the book when printed will 
exceed 150 pages of 400 words on each page. ‘The Governor of Jamaica will 
appoint three gentlemen to adjudge the premium, and will hold the copy- 
right f x Jamaica of the successful manuscript. 

Manuscripts are to be forwarded to the Colonial Secretary, Head-Quarter 
House, Kingston, Jamaica, on or before August 1, 1888. Each manuscript 
te have a motto and to be accompanied by a sealed envelope bearing on the 
outside the same motto, and inside the name and address of the Author. 
Unsuccessful manuscripts will be returned. 





NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland,circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterested in the 
managementof land throughout the United Kingdom. 


The AGRICULTURISTis published everyWednesday afternoon in time 
for the Evening Mails,and contains Reports of all the principa! Britishand 
Icish Markets of the week. 

Thespecial attentionof Land Agentsisdirected totheAGRICULTURIST 
asone ofthe best existing papers for Advertising Farmsto beLet and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34d. Annual Subscription, payable in advanc e, 145. 


Offices—377 High Street, Edinburgh and 145 Queen Victoria Street; 
London, E.C. Money Orders payable to C. and R. ANDERSON. 





GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Rrequisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 
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THE RELIGIOUS TRACT SOCIETY’S BOOKS FOR PRESENTATION. — 





*,* Any Bookseller will supply these books, butif there should be any difficulty in procuring them please send postal order to Mr. Josep Tarn, 
56 PATERNOSTER Row, Lonpon, and the books will be forwarded fost /ree direct from the Publishing Office. 


POPULAR SCIENCE AND NATURAL HISTORY. 


The HANDY NATURAL HISTORY. By the Rev. J. 
G. WOOD, Author of ‘“* Homes without Hands,” &c., &c. With 224 
Engravings. Small 4to, 8s., Cloth Boards, Gilt Edges. 

The MIDNIGHT SKY. Familiar Notes on the Stars and 
Planets. By EDWIN DUNKIN, F.R.S., of the Royal Observatory, 
Greenwich. With Thirty-two Star Maps, and numerous other IIlustra- 
tions. Imperial 8vo, 7s. 6¢., Cloth; gs., with Gilt Edges. 

FOR BOYS 

The GLORY of the SEA. A Story for Boys about Shells. 
By DARLEY DALE. Illustrated. 2s. 6¢ , Cloth Boards. 

SWALLOW-TAILS and SKIPPERS. A Story about 
Butterflies. By DARLEY DALE. Cloth, rs. 6d. 

CHILDREN’S FLOWERS. The Friends of their Rambles 
and Plays. By Mrs. DYSON. With Illustrations. 2s. 6¢., Cloth 
Boards. 


' ELECTRICITY and its USES. 


ANTS and their WAYS. By the Rev. W. Farray 
WHITE, M.A. With numerous Illustrations, and a Complete List of 
Genera and Species of the British Ants. 5s., Cloth Boards. 

The HONEY-BEE: its Nature, Homes, and Products, 
By W. H. HARRIS, B.A., B.Sc. With Eighty-two Illustrations. 5¢., 

By JOHN Munro, of 


the Society of Telegraph-Engineers and Electricians. 3s. 6d. 


AND GIRLS. 


The GREAT AUK’S EGGS. 
Sea-Birds. By DARLEY DALE. 
Wuymper. 1s. 6¢., Cloth. 


A Story for Boys about 


Iltustrations by Cuartes 


| TWILIGHT TALKS; or, Easy Lessons on Things around 


1s. 6d., Cloth. 
Illus- 


Us. By AGNES GIBERNE. With Illustrations. 
UNCLE NED’S STORIES of the TROPICS. 


trated. Crown 8vo, 2s., Cloth. 


APPLES and ORANGES: Familiar Talks with Children | WONDERS under the EARTH. By JANE BESEMERES. 


on Fruit. By Mrs. DYSON. 3s. 6¢., Cloth Gilt. 
CHAPTERS on EVERY-DAY THINGS  ; or, Histories 


and Marvels in Common Life. Illustrated. 4s., Cloth, Gilt Edges. 


Illustrated. Crown 8vo, 1s., Cloth. 
GLIMPSES into the SECRETS of NATURE. By 
MARY E. BECK. Illustrated. 15. 6¢., Cloth. 


Please write for the Religious Tract Society’s ILLUSTRATED and CLASSIFIED LISTS. 
56 PATERNOSTER ROW, LONDON. 





BOOKS ON THE MICROSCOPE. 


In Crown 8vo, Cloth, with 38 Illustrations, on Hot-pressed Paper, Price 
2s. 6d.; in Half-morocco, Roxburgh style, 4s. 6¢. 
THE STUDENT’S HAND-BOOK to the 
MICROSCOPE. A Practical Guide to its Selection and Management. 
By A QUEKETT CLUB-MAN, Author of ‘My Microscope and 
some Objects from my Cabinet.” 
**It will be an acquisition to many.’’—Nature. 
BY THE SAME AUTHOR. 
In Feap. 8vo, with Head and Tail Pieces, and bound in Extra Cloth, Gilt 
‘Top Edges, with 5 Illustrations, Price 1s. 6d. 


MY MICROSCOPE and some OBJECTS 
from MY CABINET. A Simple Intrsduction to the Study of “‘ The 
Infinitely Little.” 

“*It is easy to see that he knows as much about a microscope as anyone 
can tell him, . . . A pleasant sort of lecture by the owner of the instrument.” 
—English Mechanic. 

Just Ready. In Fcap. 8vo, Cloth, Price 2s. 6d. 


A MANUAL of ELEMENTARY MICRO- 
SCOPICAL MANIPULATION, for the use of Amateurs. By T. 
CHARTERS WHITE, M.R.C.S., L.D.S., F.R.M.S. (late President 
cf the Quekett Microscopical Club). 


“ Will do helpful service." —Naturalist’s Monthly. 
London: ROPER & DROWLEY, 29 Ludgate Hill, E.C.. 


WITH PREFACE BY SIR JOHN LUBBOCK. 
With 140 Illustrations from Nature, Price 6s. 


TENANTS OF AN OLD FARM. Leaves 
— the Note-Book of a Naturalist. By HENRY C. McCOOK, 








Sir Joun Lussockx says :—‘‘ Dr. McCook deals with friends of mine— 
with insects, and particularly ants, to which I have paid special attention. 
I have much pleasure in bearing testimony to the fidelity and skill which Dr. 
McCook has devoted to the study of these interesting atoms ; and those who 
read his work may safely depend on the accuracy of what he says.” 


London: HODDER & STOUGHTON, 27 Paternoster Row. 


2% STAN LEY ae 


Mathematical Instrument Manufacturer to H.M. Government, Council « 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Liiustrated Price List Post Free. 


W. F. S. obtained the only Meda’ in the Great Exhibition of 1862 tor 
Maeellence of Construction of Mathematical Instruments, and the only 
Gerp Mazpat in the International [nventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 188¢. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 











The New Volume of the above Series, entitled “A 
MANUAL OF THE BRITISH DISCOMY- 
CETES, with Descriptions of all the Species of 
Fungi hitherto found in Britain, included in the 
Family, and Twelve Full-page Illustrations of the 
Genera, by WILLIAM PAILLIPS, F.L.S., i 
ready this day at all Booksellers. Crown 8vo. 53. 


London: KEGAN PAUL, TRENCH, & CO. 








WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 EssEx STREET, STRAND. 

Their last published Catalogues are 
Astronomy, 900 Titles, 2¢. ; Conchology, 900 Titles, 2¢.; 


Botany, 2000 Titles (6¢.); Entomology, 800 Titles (2¢.); 
Geology, 1200 Titles (4d.). POSTAGE FREE. 


DELICIOUS PRESERVE. THE MOST ATTRACTIVE OF ALL 
PRESERVES IS 


MORELLA MARMALADE, 


made from the celebrated KENT MORELLA CHERRY. The stones 
being extracted, double weight of fruit is given. Sold in 1lb. Pots by 
Grocers, &c. 


Makers—THOMAS GRANT & SONS, Maidstone, and 46 Gresham 
Street, E.C. 








On the rstof every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTEnTs :—Original Articles by leading Botanists.—Extracts, a0¢ 
Notices of Books and Memoirs.—Articles in Journals.—Botanica! News. 
Proceedings of Societies. é 
Price 1s. 34. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD. 
White and Coloured (twenty-eight), wrought in Crystal Glass of gre@! 
lustre In handsome Morocco Case, with Descriptive Catalogue, pm 
£12 12s.—R. DAMON, F.G.S., Weymouth. eee : 

Sent by post, Abridged Catalogue of Objects and Collections in Zoology 





Geology, &c., &c 
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SUBSCRIPTIONS TO “NATURE.” 


5. 
Ce ee 
Half-yearly . - - + + + + ee ee ee 0 14 
Quarterly. . +++ see eee eee J 


To the United States, the Continent, &c. :— 








Ano ®& 


Veatly occ ccc ee ett oe oD 
Half-yearly . . 2 2 ee ee ee eo TS 
Quarterly. . +. - 8 


To India, China, and Japan :— 


oan 


2! ee, ee a ee ee 
OR | a ee a 
CMMEEY 3 6 ee Ke ne eee 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d. per Line after. 


Zs. 
.o 18 


AAARK 


One-Eighth Page, or Quarter Column. . . 
Quarter Page, or Halfa Column. . . . . «1 15 
Half a Page, ora Column. .....+..+.3 5 
Whole Page. ....- ee ra ‘ a 


Money Orders payableto MACMILLAN & CO. 


coon 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 





Diary of Societies. 


LONDON. 


THURSDAY, DeEcemner 8. 

Rovat Society, at 4.30.—On the Bone in Crocodilia commonly regarded 
‘as the os pubis, and its Representative among Extinct Reptilia: Prof. 
Seeley, F.R.S.—The Post-embryonic Development of Julus terrestris : 
F. G. Heathcote.—On the Sexual Cells and the Early Stages in the 
Development of Millepora plicata: Dr. S. ickson.—On Photometry 
fy Glow Lamp: Capt. Abney, F.R.S., and Major-General Festing, 


MATHEMATICAL Society, at 8.—The Algebra of Linear Partial Differential 
Operators: Capt. Macmahon, R.A.—On a Theorem Analogous tu 
Stirling’s, relating to certain Functions of Variables subject to a Linnear 
Relation: J. J. Walker, F.R.S.—Note on the Solution of Green’s 
Problem in the Case of a Sphere: A. R. Johnson.—Confocal Paraboloids : 
A. G. Greenhill ; Uni-Brocardal Triangles and their Inscribed Triangles : 
R. Tucker. 

SociETY oF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—Annual 
General Meeting.—On Safety Fuses for Electric Light Circuits and on the 
Fusing-Points of various Metals usualiy employed in their Construction : 
Arthur C, Cockburn. 

FRIDAY, DECEMBER 9. 

Roya ASTRONOMICAL SOcIETY, at 8. 


SATURDAY, DEcEMBER 10. 
PuysicaL Society, at 3.—Optical Properties of Phenyl-thiocarbimide : 
. G, Madan.—Recalescence of Iron: H. Tomlinson.—Rotation of a 
Copper Sphere and of Copper Wire Helices when freely suspended in a 
Magnetic Field : Dr. H. C. Shettle. 
MONDAY, DEcEMBER 12. 
RovaL Gezocrapuicat Society, at 8.30.—Explorations in British North 
Borneo, 1883-87 : D. D. Daly. 
Society or Arts, at 8.—The Elements of Architectural Design, II]. : H. 


H. Statham. 
TUESDAY, DEcEMBER 13. 
ANTHROPOLOGICAL INSTITUTE, at 8.30.—The Maori and the Moa : Edward 
: Tregear.—The Shell-money of New Britain: Rev. Benjamin Danks. 
NSTITUTION OF Civit ENGINEERS, at 8.—Electrical Tramways: Dr. 
_Edw. Hopkinson. (Discussion.) 
U NIVERSITY CoLLecE BroLocicat Society. at 5.30.—Some Recent Experi- 
ments on Pigmentation: T. L. Pennell.—Importance of Pigment to 
Animals and Plants (Discussion). 


WEDNESDAY, December 14. 


Rovat Microscoricat Soctery, at 8.—A New Medium: A. D. Michael. 


~ Generative Organs of Ostracoda: T. B. Rosseter.—On the Genus 
Micrasterias: W. M. Maskell. 


Society or ARTs, at 8.—Commercial Education : Sir Philip Magnus. 
iia THURSDAY, DecemeBer 15. 
poo Society at 8.—Myriopoda’of Mergui Archipelago : R. J. Pocock. 
r ivergent Evolution through Cumulative Segregation.—Apogony and 
Peeper d in Trichomanes : Prof. Bower.—Fertilization of Aranja serici- 
era: Messrs. Johnston and Morgan. 
FRIDAY, DecemBer 16. 


INSTITUTION oF CiviL ENGINEERS, at 7.30.—River-Gauging at the Vyrnwy 


Reservoir: John H. Parkin. 


SATURDAY, Decemser 17. 


Essex Fietp Cvs, at 7.—A Short Sketch of the Whale lately Cast Ashore 
ulbury, Essex ; Dr. F. H. Davies.—The London Clay : F. W. Rudler. 
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PROFESSOR A. E. FOOTE 


Will not coma the packing of his Display of Educational Collections 
till DECEMBER 15 at the 


AMERICAN EXHIBITION. 


He can therefore supply them from there till DECEMBER 14.- Some 
special things like Amazon Stone, Wulfenite, Vanadinite, &c., can be 
supplied till the rath inst. 

After that all orders for Minerals or Scientific Books must be addressed to 


1223 North Forty-Fourth Street, Philadelphia, 
Pennsylvania, U.S.A. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH'S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 6d. 





RICHARD ANDERSON & CO,, 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRICS BELLS, 
SPEAKING-TUBES, &c., dc. 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 

REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield. 


LEADENHALL HOUSE, 101 LEADENHALL STREET 
LONDON 


Telegrams—"* TONNERRE LONDON.” 


Horst ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 





is bee 





physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 


As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, RB. I., U.S.A. 
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MESSRS, MACMILLAN & GO.’S SCIENTIFIC WORKS 











A Text-Book of the Principles of Physics. The Kinematics of Machinery. Outlines of 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- a Theory of Machines. By Professor F. REULEAUX. Translated 


d Edited by Profess 2 tNNEDY ith 45 
turer on Physics in the —— of Medicine, a With Illustra- ees sen co ooee & = W. KENNEDY, CE. With 450 
tions. Second Edition. Revised and Enlarged. Medium 8vo. ars. Th M : : 

Elementary Practical Physics, Lessons in. € Mechanics of Machinery. By A. B, 


= . W. KENNEDY, F.R.S., M.Inst.C.E., Professor of Engineering and 
LEC OLL.B& Guwnte F.R.S., and W. W. HAL- Mechanical Techn logy in University College, London. With 


numerous Illustrations. Crown 8vo 12s. 6d. 
Vol. L—GENERAL PHYSICAL PROCESSES 6s. - ¢ 
Vol. Il.—ELECTRICITY AND MAGNETISM. 7s. €d. Elementary Science, Numerical Tables and 


Vol. III.—OPTICS, HEAT, AND SOUND. (/n preparation. CONSTANTS IN. By SYDNEY LUPTON, M.A., F.C.S., F.C.1. 


P : Globe 8vo. 2s. 6d. 
A Scheel Course of Practical Physics. By Chemical Arithmetic. With 1200 Examples, 


Part. L—ELECTRICITY AND MAGNETISM. [/n the press. By thesame Author. Second Edition. Globe 8vo. 4s. 6d. 
Physics, Elementary Lessons in. By Pro- | Physical Arithmetic. By Alexander Mac. 
fessor BALFOUR STEWART, F.R.S. New Edition. With numer- FARLANE, D.Sc., Professor of Physics in the University of Texas, 
ous Illustrations. Feap. 8vo. 4s. 6d. (Questions on, 2s. — ox % in Mathematics in the University of Edinburgh, 
rimer of Physics. By the same Author. ee ee ae 
° y y ASTRONOMY. 


With numerous Illustrations. New Edition, with Questions. 18mo. 


(Science Primers. | Popular Astronomy. By S. Newcomb,LL.D, 


Is. 
On Light. Being the Burnett Lectures, de- Professor U.S. Naval Observatory, With rr2 Illustrations and 5 Maps 


livered in Aberdeenin 1883-1885. By GEORGE GABRIEL STOKES, of the Stars. Second Edition, revised. vo. . 18s. ; 
M.A., P.R.S., &c., Fellow of Pembroke College, and Lucasian Pro. | Popular Astronomy. By Sir G. B. Airy, 


NATURAL PHILOSOPHY. | NATURAL PHILOSOPHY— Continued. 





fessor of Mathematics in the University of Cambridge. Crown 8vo. K.C.B., F.R.S., late Astronomer-Royal. With numerous Illustrati 
7s. 6d. First ee ON THE — or Licut.—Second Course. Fcap. 8vo. 4s. 6d. ; "1 
On Licut as A Means oF INvestTicATiIon.—lhird Course. On : 
THe Benericiat Errects or Licut. Astrasomy,  mnantany _anane at By 
i j ; | . MAD , F.R.S. ew Edition. With numerovs 
Spectrum Analysis. Lectures delivered in Illustrations. Feap.8vo 5s 6d. (Questions on, rs. 6d.) _ 


1868 before the Society of Apothecaries of London. By Sir HENRY E. | The Chemistry of the Sun By J Norman 


ROSCOE, LL.D., F.R.S., Professor of Chemistry in the Owens Col- | esl : = = 
lege, Victoria University, Manchester. Fourth Edition, revised and LOCKYER, F.R.S. With Illustrations. Demy 8vo. 14s. 


considerably enlarged by the Author and by ARTHUR SCHUSTER, Primer of Astronomy. By 2 Norman 





F.R.S., Ph.D., Professor of Applied Mathematics in the Owens College, au r ee as . 
Victoria University. With Appendices, numerous Illustrations, ‘cae la, 7 ee eee mee | Edition 
Plates. Medium 8vo. 21s . . CHEMISTRY ctence Primers. 
Mechanical Theory of Heat. By R. Clausius. ‘ : ee 
Translated by WALTER R. BROWNE, M.A., late Fellow of Trinity | Inorganic and Organic Chemistry. A Con. 
College, Cambridge. Crown 8vo. _ ros. 6d. plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
Heat. By P.G. Tait, M.A., Sec. R.S.E., for- E. ROSCOE, F.R.S., and Professor C. SCHORLEMMER, F.RS 
’ . 4 With numerous IIlustrations. Medium 8vo. 
merly Fellow of St. Peter’s College, Cambridge, Professor of Natural Vols. I. and II.—INORGANIC CHEMISTRY. 
ar i cannes oe ie ee Vol. I.—The Non-Metallic Elements. 21s. Vol. II. Part I—Metak 
Light: A Course of Experimental i 18s. Vol. II. Part II.—Metals. 18s. 
reas WITH THE (Poon a By LEWIS One pat Vol. III.—ORGANIC CHEMISTRY. Three Parts. 
- Pans gh Meg IGHT. The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
With 200 Engravings and Coloured Plates. Crown 8vo. 7s. 6d. Chemistry. With pater ease sett i Sefien ten "Hae 
Natural Philosophy for Beginners. By I. Il, 21s. each. Part III., 18s. Part IV. Just Ready. br 
TODHUNTER, M.A., F.R.S._ cap. 8vo. Part I.—The Properties | Elements of Chemical Physics. By Josiah 
of Solid and Fluid Bodies. With Illustrations. 3s. 6d. Part II.— P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy ia 
Sound, Light,and Heat. 3s. 6d. . 4 Harvard University. Fourth Edition. Royal 8vo. 21s. 
Electrostatics and Magnetism, Reprints of | The Elements of Thermal Chemistry. By 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., M.M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Prelector of 
F.R.S.E., Fellow of St. Peter's College, Cambridge, and Professor of Chemistry in Gonville and Caius College, Cambridge; Assisted by 
— gen in the University of Glasgow. Second Edition. DAVID MUIR WILSON. 8vo. 12s. 6d. : ; 
edium ovo. ros. . . 
m & . 100 
Electricity and Magnetism. By Professor } bar po BF ay meet Deer 
ngage THOMPSON. With numerous Illustrations. Fecap. | University. Crown 8vo. "be. 6d. 
vo. m 45. P mn e a 
Electricity and Magnetism, Absolute Mea- Compounds of Carbon; or, Organic Che- 
cs. mistry, an Introduction to the Studyof. By IRA REMSEN, Profess 
Sree cecteonc My rags ee na ry of Chemistry inthe Johns Hopkins University. Crown 8vo. et i 
RSE. 2. . Crown 8vo. New Edition. x Ms eress. | Chemistry, Elementary Lessons in. By5'| 
a ’ 
Blectric Light Arithmetic. By R. E. Day, HENRY E, ROSCOE, F.RS. New Edition. With numens 
— ~ Pi ‘ lustrations. Fecap. 8vo. 4s. 6d. roblems adapted to the saw 
Heat and Electricity, A Collection of Ex- by Professor THORPE. With Key. 18mo. as. 
AMPLES ON. By H. H. TURNER, B A., Fellowof TrinityCollege, | Practical Organic Chemistry, The Owens 
Cambridge. Crown 8vo. 2s. 6d. , COLLEGE COURSE OF. By JULIUSB. COHEN, PhD., F.C 
Steam, An Elementary Treatise on. By J. Assistant Lecturer, on Chemistry in the Owens College. Manchs 
PERRY, C.E., Professor of Engineering in the Imperial Coll f fith a Preface by Sir HE ROSCOE, F-.R.S., and Pri 
Engineering, Yedo. With Seteidinnn Sencteal Batata, aod SCHORLEMMER, F.R.S. | Feap. 8vo. 2s. 6d. ns 
Exercises, Fcap. 8vo. 45. 6d. Owens College Junior Course of Practica 
Sound, Elementary Lessons on. By Dr. CHEMISTRY. By F. JONES. With Preface by Sir HENRY! 
W.H.STONE. With Illustrations. Feap. 8vo. 3s. 6d. peg ng ing New Edition. With numerous Illustrations 
Units and Physical Constants. By J. D. | Questions on Chemistry. A Series of Pro 
EVERET A M.A., D.C.L., F.R.S., F.R.S.E., Professor of Natural blems and Exercises in Inorganic and Organic Chemistry. By F 
Philosophy, Queen’s College, Belfast. Second Edition. Globe 8vo. JONES F.R.S.E., F.C.S.  Feap. 8vo. 3s 
. : J ¥ cm . , Ovo. gs. E 
Applied Mechanics : An Elementary General Primer of unemmatry. Si Sir Hearts : 
Introduction to the Theory of Structures and Machines. By JAMES With Questions, emo ped ee MT cence Pani 
H. COTTERILL, F.R.5., Associate Member of the Council of the alt Theere : fs of 
Institution of Naval Architects, Associate Member of the Institution of Chemical eory, Experimental Proois © 
Civil Engineers, Professor of Applied Mechanics in the Royal Naval FOR BEGINNERS. By WILLIAM RAMSAY, P4.D. Feap 
College, Greenwich. Medium 8vo. 18s. 8vo. 2s. 6d. 


MACMILLAN & CO., LONDON. 
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The Hon. C. H. Wynn, Rig Corwen, North Wales, says of 


BAILEYV’S HOT-AIR ENGINE. 


‘¢It really costs nothing to work, except a little oil, as I seldom burn anything but cinders.” 


These engines have already been supplied to many of the nobility and landed gentry for pumping water supplies and for domestic 
power purposes, amongst whom may be mentioned Earl Loud: un, the late Sir Swinnertcn Dyer, Bart., Lady C. Kerrison, Sir Gilbert Greenall, 
the Hon. Waldegrave Leslie, H. D. Pochin, Esq , J.P., Colonel M‘Corquodale, &c. 


W. H. BAILEY & CO., Albion Works Salford, Manchester. 

HARVEY @& PEAEFE, 

(By Appointment to the Royal Institution of Great Britain,} 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 


LEWIS WRIGHT’S 


PROJECTION POLARISCOPE, 


Showing axes of Crystals, &c., on a well illuminated 
and flat field. 





























GMD SMUT © 

















AND DEBILITY, and is unequalled in Female Complaints, 








PER HEREN, Son, AND RA YVY™MEN T 
(LEJEUNE AND PERKED), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES, 
101 HATTON GARDEN, LONDON, E.C. 





NOW READY FOR PUBLICATION. 


A CHAPTER IN THE HISTORY OF METEORITES. 


By THE LATE WALTER FLIGHT, D.Sc. Lonp., F.R.S. 
(With Seven Plates and Six Woodcuts.) 
London: DULAU & CO., 37 Soho Square, W. 





Price to Subscribers, tos. 6d. ; to Non-Subscribers, 12s. 6d, (250 Copies printed). 


VAN 
HOUTEN’S 
pure soluble COCOA 


= Is THE BEST 
MADE WITH BOILING WATER. and really THE CHEAPEST in the end. 


EPPS’S 
The BRITISH MEDICAL JOURNAL says:—‘‘‘Van Hourten’s Cocoa’ 


CRATEFUL—COMFORTING. isadmirable. In flavouritis perfect, and it is so pure, well prepared, and 


MADE WITH BOILING MILK. 


OLLOWAYS PILLS j= HOUSEHOLD NECESSITIES ! |! 


Is a Certain Cure for all Disorders of the LIVER, STOMACI. 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
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CLARENDON PRESS STANDARD SCIENTIFIC BOOKS. 


Just is 0 FR 8vo, WY covers, t Coloured Plates, 75. 6d. With 241 Woodcuts and an Index, Royal 8vo, half-morocco, 225. 6. 


ANNALS OF BOTANY, Vol. I., No. II. Edited by I. COMPARATIVE ANATOMY OF THE VEGETATIVE 


S., Professor of Botany, 


HE PHANEROGAMS AND FERNS. B 

Oxford ; S. H. VINES, D.Sc., F.R. S., odes in Botany, Cambridge ; oe prod yy BS: and Aanotntadl d by F. O. Bower, M.A. "ere 

and W. G. FARLOW, M.D., Pro fessor of Cryptogamic Botany, Har- and D. H. Scott, M.A., Ph.D., F.L.S . 
’ ‘ 

vard, Mass., U.S.A.. assisted by other Botanists. No. II. contains “Deserves the enthusiastic praise of all competent botanists.” 

papers by Sir J. D. Hooxer, F. W. Otiver, F. O. Bower, D. Ath ne 
Morris, SELMAR SCHONLAND, and J. REYNoLps Vatzey ; Notes, thenaum 

Reviews, and Record of Current Literature. Just Published, with 407 Woodcuts, Royal 8vo, half morocco, ars. 

*.* It ts proposed to publish under this title from time to time | QUTLINES OF CLASSIFICATION AND SPECIAL 
original papers, adequately illu-trated, on subjects j pertaining gto all MORPHOLOGY OF A New Edition of Sachs’s “ Text. 
branches of Botanical Science; also articles on the history of book of Botany,” Book ti “By Dr. K. GOEBEL, Professor in the 
= University of Rostock. Translated by H. E. F. Garnsey, M.A,, and 

botany, reviews and criticisms of botanical works, short notes and Revised by I. B. Batrour, M.A., F.R.S., Professor of Botany ‘Oxford 
’ d. 


letters. A record of botanical works published in the English ** As a clear, succinct, and scholarly abstract of all that is known up to 
language will be a special feature. Full prospectus sent post free | date asto the morphology of plants from the highest to the lowest it will 
on application ; ’ hold its own for several years t» come.”"—Academy. 
No. I. may still be had, price 8s. 6d. 
Just Ready, Crown 8vo, Cloth, 6s. 
LECTURES ON BACTERIA. By Dr. A. DE Bary. 
Authorized Translation by H. E. F. Garnsey, M.A. Revised by ‘ S , . 
I. Bayctey Batrour, F.R.S., Professor of Botany, Oxford. “ Botany, RIE. pn a Hill. it will al sh _ 
*,* Animportant pom ag to the literature of Bacteria, and gives a work.” “ —— ee ON es = «eae ee 
succinct and accurate t th bject.—Note by Pror. B | pi 
BALFour. a Meture of the subjec er ee eae Saati *.* These three works are intended by Prof. J. von Sachs to supersede 
Just Ready, Demy 8vo, Cloth, ars. his Text-book 0 Botany,” the second edition of the authorized English 


TRANSLATIONS OF FOREIGN BIOLOGICAL ME- translation of which was published in 1882, and which it is not proposed to 


t. 
OIRS. Translated under the Superintendence of, and. Edited by, | = 
Prof. J. BURDON-SANDERSON, M.D., F.R.S. I. Memoirs on the | An undertaking which must earn the heartiest thanks of English students 


Physiology of Nerves, of Muscle, and of the Electrical Organ. of botany.” —Nature. 


Just Published, with 455 Woodcuts, Royal 8vo, half-morocco, 31. 6d. 


LECTURES . ON THE PHYSIOLOGY OF PLANTS: 


HS. Translated by H. MarsHati Warp, 
WY Pa Ut he He Foe = hase’s College, Cambridge, and Professor of 


Royal 8vo, Cloth, 25s. With 198 Woodcuts, Royal 8vo, half-mcrocco, 22s. 6d. 
GEOLOGY: CHEMICAL, PHYSICAL, AND STRATI- | COMPARATIVE MORPHOLOGY AND. BIOLOGY OF 
GRAPHICAL. By WICH, M.A., F.R.S., Professor of | THE FUNGI, MYCETOZOA, AN A. By A. DE 


Geology, Oxford. Vol. - Chenieal and Phy sical. 
“ Stands out from the long eae of modern treatises.”’— Academy. 
vo, Cloth, ros. 6d. 
ELECTROSTATICS. yt Vol. I. of the Mathematical 
Theory of Te! and eo By H. W. WATSON, D.Sc., 


BARY. Authorized English Translation b a ee Garnsey, M.A. 
Revised by I. B. Batrour, M.A., M.D., F.R. < ‘sateen of Botany, 
Oxford. 

8vo, Cloth, 12s. 


ELEMENTS OF PROJECTIVE GEOMETRY. By 


F.R.S., and S. H. BURBURY. “at | LUIGI CREMONA, Professor of Mathematics in the University of 
8vo, Cloth, Vol. I. ; Vol. II. | Rome. Translated by C. Levpesporr, M A., Fellow of Pembroke 
B G M. MINCHIN, | College, Oxford. 
A TREATISE ON STATICS. y “An invaluable addition to our geometrical text-books.”—Saturday 
“ om , | Review. 

Pr ae the best treatise on statics in the English language.”—New York Fourth Edition. Extra Feap. 8vo, Cloth, 7s. 6d. 

“* A most important work ; in fact, one of the best treatises of the day.”— | A TREATISE ON HEAT. With numerous Woodcuts 
Nature. and Diagrams. By BALFOUR STEWART, LL.D., F.R.S. 


London : HENRY FROWDE, Clarendon Press Warehouse, Amen Corner, E.C. 








“pLARGEQ ) NEW. NICOL PRISM. POLARISCOPE FOR PROJECTION, ‘ives beter results than any —— 


of Lantern Polariscop 
For Particulars of P SLARISCOPES 
and MICRO-POLARISCOPES for 
Screen Projection, LANTERN MI. 
CROSCOPES, OPTICAL and ELEC- 
TRIC LANTERNS, SLIDES, &c.,see 
Catalogue, 4 Stamps. 


Scientific Apparatus of every Descrit 
tion for Colleges, Institutions, &c. 
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LONDON. Silver Medal Inventions Exhibition 188s. 
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HICKS, | 


Wholesale Manufacturer of 


All kinds of Meteorological Instruments, &c., 
The illustration represents the 


Aneroid with the shortening hand or index, which is so 


WATKIN 
| ANEROID BAROMETER. 


The Aneroidisalso made in one or two 


SOLE MAKER: 
otherforms, and with or without an Altitude Scale. 
is marvellously accurate, guaranteed by the maker, 

Further Particulars on Application. 
May 8& HAD OF ALL OpTICcIANs. 


THE NEW PATENT 








This wonderful Instrument, the invention of Major 


9, & 10 Hatton Garden, London,E.C. | 
WATKIN, R.A., the Inventor of the famous Range- 


Finder, ismade with ¢hvee Circles of Figures instead of 
one, thus giving a much more open scale, combined with 
constructed that it advances or recedes from the centre, 
as the case may be, and faithfully indicates which circle 





=|“ THE ANEROID OF THE FUTURE.” 
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Further Particulars on Application. 
May 88 HAD OF ALL OPTICIANS. 
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R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR.” 


PRICES, ak 


Stand, with 1t-in. Object- 
glass and 1 Eye-piece ... 2 2 0 














Stand, with 1-in. and }-in. 
Object-glasses... ... ... 3 3 O 
Stand, with 1 Eye-piece, 4-in. 
and  4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
a ee ae 


440 


Full Descriptive Pamphlet sent on 
Application to 


ECK, 68 Cornhill London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 


THE NEW LANTERN MICROSCOPE 
OXvVHYDROGEN OR Exectrric Licut 
(Wright and Newton's Patent.) 
SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 
















we Lime-light this Instrument showsa Flea 15 feet long as sharply as a 
E agic Lantern Slide ; _Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
+d aspen 2,500 diams. Is also the most perfect projecting Micro- 

Olariscope made. Particularsand Report of Royal Microscopical Society 


on application. > 
NEWTON & CO., 

tina OPTICIANS To THE QUEEN AND THE GOVERNMENT 
poy ad EVERY DescrIPTION OF SCIENTIFIC AND PHYSICALAPPARATUS 

P OLLEGES, INsTITUTIONS, &c. SPECIAL OPTICAL APPARATUS FOR 

@LARISCOoPY, Spectroscopy, &c., FOR SCREEN Pro JECTION. 
Full Illustrated Catalogues 6 Stamps. 

8 FLEET STREET, LONDON. 


ILLUSTRATED JOURNAL 


““ To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


THURSDAY, DECEMBER 15, 1887. 
























OF SCIENCE. 


[PRICE 15 CENTS. 


[All Rights are Reserved. 





~OUR EYES. 


OUR EYES, and HOW to PRESERVE 
THEM FROM INFANCY TO 
OLD AGE. 


WITH SPECIAL INFORMATION ABOUT SPECTACLES. 


Just Published.. Sixth Edition. Eleventh Thousand. Revised 
and Enlarged, with Three New Chapters, an Appendix, and 
Additional Illustrations. 


By JOHN BROWNING, F.R.A.S., F.R.M.S., &, 
With 58 Illustrations. Price 1s., Cloth. 


‘This little book, now in its fourth edition, can do only good into what- 
ever hands it finds its way. I only wish I could get it into the hands and 





heads of every schoolmaster in the kingdom, and so stop at its source an 
evil which is growing at such a portentous rate as to threaten to make us in 
another generation as short-sighted as the Germans ’’—7 ruth. 


CHATTO & WINDUS, Piccadilly, LONDON, W., 


AND ALL BOOKSELLERS. 


Sent free for ts. 2d. by the Author, JOHN BROWNING, 63 Strand 
London, W.C. 


NEGRETTI & ZAMBRA’S CHRISTMAS PRESENTS 





NO 


‘saquvMdn 
GQNV VUNIND @ 





USEFUL AND 
ORNAMENTAL. 


OPERA, RACE, & FIELD GLASSES, 
OF EVERY DESCRIPTION. 
Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 

Illustrated Price Lists posted free to all parts of the world. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. 









N. and Z.’s Large Illustrated Catalogue, 1200 Engravings. Priee ss. 6d. 
Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.’’ 
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UNIVERSITY OF LONDON. 
SPECIAL CLASSES. 
LONDON HOSPITAL MEDICAL COLLEGE. 


Special Classes are held in the subjects required for the Preliminary 
Scientific and the Intermediate M. B. (London) Examinations. 

Fee for the whole Course, to Students of the Hospital, 8 Guineas; to 
others, ro Guineas. 

A Spe cial Class is also held for the Primary F.R.C.S. Examination. 

These Classes recommence on MONDAY, January g, and are not confined | 


to Students of the Hospital. 
MUNRO SCOTT, Warden. 


CENTRAL INSTITUTION 


OF THE 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL EDUCATION FOR CIVIL, MECHANICAL, ELEC- 





TRICAL, AND CHEMICAL ENGINEERS. 

A Course of PREPARATORY STRUCTION for Students, who may wish to 
pass the Entrance cr Matricu ~ aticn Examination of the Institution in | 
September next, will be held at the Institution during the Spring and | 
Summer Terms, to commence JANUARY 17, 1888, under the directicn of | 
the Professors. i 


Engineering ons ene Prof. Unwin, F.R.S., M.1.C.E. 
Chemis try oon Pri f. ARMSTRONG, F.R.S., Ph.D. 
Mechanics and Mathemati ICS w+. Prof. HEN NRICI, F. R.S , Ph.D. 
Physics ... eee eve ose Prof. AYRTON, F.R.S. 


For further particulars apply at the CENTRAL Institution, Exhibition 
Road, London, S.W 


PHILIP MAGNUS, Organizing Director. 


ST. THOMAS’ Ss “HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
£60 respectively, open to all First-Year Students, will be offered for Compe- 
tition in SEPTEMBER 1888 

Special Classes are held throughout the Vear for the PRELIMIN: pot 
SCIENTIFIC and INTERMEDIATE M.B. Examinations of the Uni 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made ‘for Students entering in their Sec ond or subseg 
Years ; also for Den dents, and for Qua alified Practitioners. 

Prospectuses and al! particulars may be obtained from the Medical Secre- 


tary, Mr. GEorGe RENDLE. 
Ww. a. ORD, Dean. 
R. . REID, Vice- Dean. 






WILLIAMSON PORTRAI Tr ‘FUND. 


Intending Subscribers to the above Fund are requested to send their sub- 









scription without delay either to the Treasurer— 
DR, W. J. RUSSELL, 34 Upper Hamilton Terrace, N.W. ; 
or to one of the ee pe 
M. CARTEIGHE, >» Nott ting 1am Place, H. FOSTER MORLEY, 
Univ sity Ha ae mea nig W.c. 





‘THE EXAMINATION SYNDICATE, 


Consisting of Graduatesin First-class Honours in Classics and Mathematics 
and of experienced Te: ichers of Modern Languages, supplies tutors an 
schools of all grades (including those of ladies), on the shortest n ti ce, with 
Original Examination Papers (Unseen or in Prescribed Subjects) of vari 
degrees of difficulty, suited to all ages and classes of pupils. 

All inquiries and instructions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
rt GRENVILLE STREET, BOUNTICS SQUARE, DUBLIN. 


‘UNIVERSITY CORR i SPONDENCE “| 
CLASSES. 


A large Association of Tutors with high Univrsity Qualifications prepare 
Students, either by Correspondence or by Evening Classes, at King’s Cross 
(nw beginning), in Arts and Science subjects, especially for the E. xamina- 
tions of the L sondo yn University and the Cambridge Higher Local. Secre- 
tary. Mr. E. S. Weymourn, M.A 8 Chris tchurch Road, Brondesbury, 
N.W 


SITUATION WA?-TiD by a Gentleman 


(25), having a knowledge of Chemistry, Phys ics, &c , and some mech- 
anical skill. Small Salary -B.Sc., May’s, 159 Piccadilly. 


HEALTH RESORT. BEXHILL. on- SEA, 
44 miles from Hastings, noted for salubrity of atmosphere and pic- 
turesque surroundings. Furnished Apartments close to Station and 
fee from 7s. 6¢. weekly. Sa:urday tu Monday, from 4s Home com- 

forts for delicate children and invalids:—Mrs. W. , 2 Devonshire Road, 
Bexhill-on-Sea. 





(t y per 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 
(Now carried on by his Son and Brother), 


Who last” week sent to his Subscribers Stichotrocha remex, with sketch 


and description. Healso sent out Melicerta ringens, M. janus, Limnias c 
phylli, Stephanoceros, Volvox globator; also Ameba, Hydra, Vorti c 
Crayfish, and other Specimens for (Huxley and Martin’s) Biological La 
tory work. 

Weekly announcements will be made in this place of Organisms T. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15. 
or Twelve Tubes for 10s. 6d 


Portfolio of Drawings, Eleven Parts, 1s. each. 


LANTERN SLIDES 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 
which includes some choice productions from the Owens Co 
ion), Ls free for One Stamp. 














The 


F. H. BUTLER, A.R.S.M., &e., 


148 BROMPTON ROAD, LONDON, aw. 


Just rec ceived :—A fresh series of Scottish Rocks; scarce English Middle 
Devonian Brachiopoda; a fine selection of Metallurg zical Specimens; als 

ime rous examples of Rare Minerals from the West of England. 

"Mt BUTLER has recently acquired and can now offer specimen 
cance os Collection of the late Ronert Hunt, F.R.S 
iall Collections of Minerals, Rocks, or Fossils, each in Case, sui 
for Presents or for Tuition, from 2s. 6d. 


TO BIOLOGISTS.—Well-preserved Speci- 
ens fixed by osmic or sulpho-picric, &c., or diving, by arrangemen 
. ars intia, Sycon, Leucosolenia, Se arsia, Rhizostoma, Alc yonium, Actinia 
eachia, Antodon, Ophiura, Asterina, Spatangus, E chinus, Synapta 
Pian: iria, Nemertes, Aphrodita, Polyna, Marphysa, Nereis, Sagitt 
Chatopterus, Lepas, Apus, Neb alia, Mysis, P alemon, C 
Nymphon, Lutraria, Haliotis, Aplysia, Fiona, Se pia, Sepiola, As« 
Clavelina, Fragarium, Botryllus, Balanoglossus (‘* Sarni 
Keeh.), Amphioxus, L epadogaster, &c., at very mo derate c 
Also, Micro-mounts, and Cabinet Specimens in every bran 
SINEL, Cleveland Road, Jersey.—Lists on negates n. 


“MINERALOGY AND GEOLOGY. 


] 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELES- 


TINE, OPALS, &c., &c. 
RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 


TIONS FOR STUDENTS AND PROSPECTORS. 
VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 
New SERIES OF RocKs. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. — 
DELICIOUS PRESERVE. THE MOST ATTRACTIVE OF ALL 
PRESERVES IS 


MORELLA MARMALADE, 


made from the celebrated KENT MORELLA CHERRY. The sto = 
being extracted, double weight of fruit is given. Sold in 1 1b. Pots b 
Grocers, &c. 


Makers—THOMAS GRANT & SONS, Maidstone, and 46 Gresham 
Street, E.C. 


DIAGRAMS FOR LECTURES, DRAW, 
NGS IN COLOUR OR PENCIL FROM OB D 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING 


PARKER & COWARD, Broadway Chambers, Westminster. 
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DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &c. 

D'ssections in spirit showing the anatomy of Rabbit, muscles, circulatory 


and urinogenital organs, brain, &c., clearly dissected and displayed in 





16 jars. All muscles, nerves, and ur.nary organs, glands, &c., being 
numbered, accompanied by keys. 


MOORE BROTHERS, 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 








TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST | 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS | 


NOW READY. 
New Catalogue of Mineral Specimens, 
Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Section; of Rocks. 
And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 








SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


; LONDON, W.C. 





GEOLOGICAL COLLECTIONS. 
Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geolo Position, in Mahogany Cabinets. roo Specimens, 25s. 
200 ditto, 50s. The best value obtainable. 
Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 








On the rstof every Month, 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by James BritTEN, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 


Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 


Price rs. 3d. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 





MADE WITH BOILING WATER. 


EPPS'S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 

~ INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 
DENT’S | *= ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES | WATCHES and CLOCKS at 
" REDUCED PRICES, sent -post 
free on application to E. DENT 
and Co., Makers to the Queen, 


61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 














BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Writing becomesa pleasure when this Inkis used. Ithas been adopted in 





| the principal Banks, Public Offices, and Railway Companies throughout 


JOHN J. GRIFFIN Aanp SONS, 22 GARRICK STREET, | 


Ireland. 
[t writes almost instantly full Black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 


Flows easily fromthe Pen. 
Blotting-paper may be applied at the 
moment of writing. 





Can be obtained in London, through Messrs. BArc1 ay & Sons, Farri: g- 
don Street; W. Evwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all! Stationers. 


BEWLEY & DRAPER (Limited), Dublin 


| 
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VAN 
HOUTEN’S 
pure soluble COCOA 


Is THE BEST 
and really THE CHEAPEST in the end. 


The BRITISH MEDICAL JOURNAL says:—‘‘‘Van Houren’s Cocoa’ 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 




















THE « HANSA,” 


1864in Hamburg, is the only independent professional paper 
€ dedicated exclusively to Maritime Objects. Essays, Critiques, 
f Mare Reports, Advertisements. Strict eye kept upon the development 
of! Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
pr — numbers of the year furnished subsequently. Price 12s. for twelve 
seat s. Advertisements 4d. a linewidely spread by this paper; considerable 
ssa for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
= mann, Hamburg, Alterwall, 28. Edited by W. von FREEDEN. M.R. 
amburg, Alexander Street, 8. 


Published sincex 
in Germany 





HOUSEHOLD NECESSITIES ! ! ! 












































This wonderful Instrument, 
is marvellously accurate, guaranteed b 


JAMES J. 

one, thus giving a much more o' 
greater length of range. 

has been correctly described as 
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“Now READY ‘FOR PUBLICA TION. 


A CHAPTER IN THE HISTORY OF METEORITES. 


3Y THE LATE WALTER FLIGHT, D.Sc. Lonp., F.R.S. 
(With Seven Plates and Six Woodcuts.) 
London: DULAU & CO., 37 Soho Square, W. 





Price to Subscribers, 10s. 6d. ; to Non-Subscribers, 12s. 6d. (250 Copies printed). 





EAST GRINSTEAD COLLEGIATE With Preface by Sir John Lubbock. 
SCHOOL, With 140 Illustrations from Nature. Price 6s. 
MAYPOLE ROAD, SUSSEX. TENANTS OF AN OLD FARM. 


The object of the School is to afford a Sound Education, which will fit Leaves from the Note-Book of a Naturalist. 


boys for either Professional or Commercial life. Most careful attention is By HEN RY c. McCOOK, D. D. 
paid to the requirements of boys intended for commercial pursuits. Boys | - 3 s ec . s with friend 
are received from seven to fourteen years ofage. There is a Junior Class, Sir JoHN LuBBOCK says :—“ Dr. McCook deals with friends 
specially adapted to prepare the younger boys for the work of the higher | of mine—with insects, and particularly ants, to w hich I have 
classes. Each pupil will receive careful attention, especially in those sub- paid special attention. I have much pleasure in bearing testi 


jects wherein he is weak. No injurious crammingencouraged. The course 3 tht .s . " . rated 
of Instruction includes all the subjects required at the various public | MODY to the fidelity and skill which Dr. McCook has —_ 
ecaminations. The Principal has had many years’ experience in good | to the study of these interesting atoms ; and those who read his 


schools, and has proved himself a most successful Master. The Fees are | work may safely depend on the accuracy of what he says.” 
moderate.—For Prospectus and particulars, apply to the PriNcIPaL. ss eee i . . . 2 
London: HODDER & STOUGHTON, 27 Paternoster Row. 


AGRICULTURAL COLLEGIATE 248 pp., Cloth, Illustrated, 2s. 
SCHOOL, ELEMENTARY TEXT-BOOK of PHYSIO- 











EAST GRINSTEAD, SUSSEX. GRAPHY. By W. MAWER, F.G.S. " 
For Sons of Gentlemen, from seven years of age. The Course of Studies London : oe ee oe, = 2 ee sates 





or Instruction is designed to prepare boys to occupy the positions of Land- 

owners, Land Agents, Farmers, intending Colonists, &c. It provides full 

instruction in the practice and science of Agriculture and Estate Manage- ‘ y 

— of “ey ae Dairy Farming, Agricultural Chemistry, WILLIAM W ESLEY & SON, 

&c. upils are prepared for all the Examinations. P ‘ . 
The College offers the following advantages :—A most superior education. Scientific Booksellers and Publis hers, 

A Staff of Masters selected for their qualifications as Scholars and their | 28 EssExX STREET, STRAND. 

tried ability as Teachers. A Boarding Department carefully supervised and | : . 

excellently appointed ; ie diet liberal, and all arrangements calculated to Their last published Catalogues are 

develop gentlemanly habits, and to produce feelings of self-respect. . “ H 2d.; 
The strictest attention to the moral and religious training of Pupils. Fees Astronomy, 900 Titles, 2d. ; Conchology, ag aa : 

most moderate. References of high character to Parents of Pupils. Botany, 2000 Titles (6d.) ; Entomology, 800 , itles (2d.); 
Prospectus and all particulars on applicationto the PRINCIPAL. Geology, 1200 Titles (4d.). PosTAGE FREE. 


Terre wows ’, | NOW READY, with Illustrations, Crown 8vo, rs. 6d. 
SR ERENT aa , 
S OUTLINES OF PHYSIOGRAPHY. 
Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments | THE MOVEMENTS OF THE EARTH. 


of Every Description, 


















Y 
J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Acad 4 

of the Lyncei of Rome, &c., &c.; Professor of Astronomical Physics in 

Normal School of Science, and Examiner in Physiography for the Scienct 
and Art Department. 


London: MACMILLAN & CO., and New York. 


Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 fo | 
, j n of Mathematical Instruments, and the only 
Gotp MEDAL inthe In ational Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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Of the Highest Quality and Finish, at the most Moderate Prices. | 
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SUBSCRIPTIONS TO “NATURE.” 

s. 

Yearly .. cece re rveeeee . 28 

Half-yearly . 2. 2 2 + se eee ee 2 1G 

Quarterly. 2. 52+ cee eeeeee 7 
To the United States, the Continent, &c. :— 


Ano ®& 


WN os ee mS ee aD 
Half-yearly . «2 6 6 © © eee ew wo TS 
Quarterly. 2 2 see eee eee eee 8 


To India, China, and Japan :— 


oan 


s. 
oe ee ee eee ere se 
Ballgeatle o.5.6 ce 6 eh Se eee ww 3 BO 
Quarterly... . + 2s. 8 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. . 9d. per Line after. 
£4 s. 


AADA 


One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . . o «FE 8§ 0 
Half a Page, ora Column. . ° 

re) 


-3 5 

Whole Page. . 1. . 2 «see ‘ ee 6 
Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFoRD STREET, STRAND, W.C. 





Diary of Socicties, 
LONDON. 


THURSDAY, DecemBeER 15. 

Rovat Society, at 4.30.—Note on the Development of Feeble Currents by 
purely Physical Action, and on the Oxidation under Voltaic Influences of 
Metals not ordinarily regarded as spontaneously Oxidizable : Dr. C. R. A 
Wright, F.R.S., and C. Thompson.—On the Heating Effects of Electric 
Currents, No. II.: W. H. Preece, F.R.S.—The. Early Development of 
the Pericardium, Diaphragm, and Great Veins: Prof. C. B Lockwood.— 
An Investigation into the Functions of the Occipital and Temporal Lobes 
of the Monkey’s Brain: Dr. Brown and Prof. Schiifer, F.R.S. 

LinnEan Society, at 8.—Myriopoda of Mergui Archipelago: R. J. Pocock. 
—Divergent Evolution through Cumulative Segregation.—Apogony and 
Apospory in Trichomanes: Prof. Bower.—Fertilization of Aranja serici- 
fera : Messrs. Johnston and Morgan. 

CuemicaL Society, at 8.—An Apparatus for Comparison of Colour Tints : 
A. W. Stokes.—The Sulphonation of Naphthalene: Dr Armstrong and 
W. P. Wynne.—Isomeric Changes in the Naphthalene Series, Nos. 1, 2, 





PROFESSOR A. E. FOOTE 


Will not complete the packing of his Display of Educational ‘Collections 
till DECEMBER 1s at the 
AMERICAN EXHIBITION. 


He can therefore supply them from there till DECEMBER 14. Some 
special things like Amazon Stone, Wulfenite, Vanadinite, &c., can be 
supplied till the rath inst. 
After that all orders for Minerals or Scientific Books must be addressed to 
1223 North Forty-Fourth Street, Philadelphia, 
Pennsylvania, U.S.A. 








BACTERIOLOGICAL AND HISTOLOGICAL 


3, and 4: Dr. Armstrong and Messrs. Amphlett, Williamson, and Wynne. | 
—Notes from the Chernical Laboratory of the Yorkshire College, Leeds. | 
(1) The Reduction of Chiorates by the Copper Zinc Couple; (2) The Oxi- 


dation of Oxalic Acid by Potassium Bichromate; (3) A Method of Separ- 
ating Supernatant Liquids: C. H. Bothamley.—The Alloys of Copper and 
Antimony and of Copper and Tin: Dr. E. J. Bell. 

Parkes Museum, at 5.—Scarlet Fever: Shirley F. Murphy. 


FRIDAY, DecemMBER 16. 


INSTITUTION OF CivIL ENGINEERS, at 7.30.—River-Gauging at the Vyrnwy | 


Reservoir: John H. Parkin. 


SATURDAY, DeEcEMBER 17. 
Essex Fietp Cius, at 7.—A Short Sketch of the Whale lately Cast Ashore 
at Tilbury Essex : Dr. F. H. Davies.—The London Clay: F. W. Rudler. 


SUNDAY, December 18. 
Sunpay Lecture Society, at 4.—Mistakes in Nature: George Massee 
(Illustrated by Diagrams.) 


MONDAY, DECEMBER 19. 
ARISTOTELIAN SoctETy, at 8.—Philosophy during the Period of the 
Renaissance : Miss C. E, Plumptre. 


TUESDAY, DECEMBER 20. 

ZooLocicaL Society, at 8.30.—Observations on Hooker’s Sea-lion (Otaria 
hookeri) : F. E. Beddard.—Description of a New Genus of Lizards of the 
Family Teiide : G. A Boulenger.—Revision of the Japanese Species of 
Endomychiole: Rev. H. S. Gorham. 

Royvat StatisTicaL SOCIETY, at 7.45 
Statistics ; Sir Juland Danvers, K.C.S.I. 

INsTITUTION oF CrviIL ENGINEERS, at 8.—Electrical Tramways: Dr. 
Edward Hopkinson. (Discussion.}—The Use and Testing of Open-hearth 
Steel for Boiler-making : the late Hamilton Goodall. 


WEDNESDAY, DECEMBER 21. 

EOLOGICAL Society, at 8.—On the Correlation of some of the Eocene 
Strata in the Tertiary Basins of England, Belgium, and the North of 
France: Prof. Joseph Prestwich, F.R.S.—On the Cambrian and_Asso- 
ciated Rocks in North-west Caernarvonshire: Prof. J. F. Blake.-—On the 
Law that governs the Action of Flowing Streams: R. D. Oldham. 

OYAL METEOROLOGICAL SociETY, at 7.—Mean Temperature of the Air 
at Greenwich from September 1811 to June 1856: H. S. Eaton.—Report 
on the Phenological Observations for 1887: Rev. T. A. Preston.—Earth 
Tremors and the Wind : Prof. John Milne, F.R.S.—Pressure and Tem- 
perature in Cyclones and Anticyclones : Prof. H. Allen Hazen. 





—The Defects of English Railway 
I 


G 


R 


R THURSDAY, DEcEMRER 22. 
OVAL Society, at 4.30.—The following Papers will probably be read :— 
Contribution to the Study of the Comparative Anatomy of Flowers: 
Rev. G. Henslow.—The Early Stages in the Development et Antedon 
rosacea: H, Bury.—Heat Dilatation of Metals from Low Temperatures 
lr’. Andrews. 








APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chenwical Apparatus, post 
free, 1s. 6d. 


RICHARD ANDERSON & CO., 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, tc, &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON 


Telegrams—"*‘ TONNERRE LONDON.” 


Heston 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 
Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating end Strengthening. 
For sale by all chemists. 


hp 











Pamphlet sent post paid on application to 


‘| Rumford Chemical Works, Providence, R. I., U.S.A. 
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HARVEY & PEAK 


(By Appointment to the Royal Institution of Great Britain)? 
SUCCESSORS TO 


W. LADD & CO. 
BEAK STREET, REGENT STREET, w, 
Catalogue per post 8d. 











LEWIS WRIGHT’S 


= SAaUEY & Fae Te PROJECTION POLARISCOPE 


MAKERS »® =— Showing axes of Crystals, &c.,on a well il luminated 
oh eh TD and flat field. 


THE ENTOMOLOGIST’S MONTHLY : “On the ast of eve oe Saat h, Fries Gingeece. 
MAGAZINE. THE ENTOMOLOGIST: 
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Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustratio AN ILLUSTRATED JOURNAL OF BRITISH ENTOM )DLOGY 
Conducted by C.G. Barrert, J. W. Dovctas, W. W. Fower, M.A Edited by Joun T. CarrInGTOoN, 
F.L.S., R “M LACHLAN, F.R.S., E ae Fay Oe ahs 7 
With the Assistance of 




















H. T. Stainton, F.R.S 
Pore » ° Ras 7 a ou 
ed in 1864, « ins stan lard artic und note FREDERICK Bo vp, I Z 3. RICHARD SOUTH. ; , 
with Entomo'ozy, and especially or the Insects of I w A Fircn, F. J. JENNER Wes, F.L.S. 
ee : : ee , < Wurre, M.D. 
ne, post free. The volu tains Articles by w I-knowt LE stom ylogists on all branches of 
sag ar P I injt 1rious or beneficial to Farm or Ga Notes 
ach to purchasers of complete sets: the suc » Lif tories of Rarities. &c., there are Mont 
volumes may 1a parately or together, at 7s. each Lists of icates ‘and De iden a. 
London: GURNEY & JACKSON (Mr. Van Voorst’s successors), -USTRAT.ONS and occas‘onal Lira GRAPHED and Curo 
P 1cce ’ eosegeot te - 
1 Paternoster Row. LITHOGRAPHED PLareEs. 
N.B.—Communications, &c., should be sent to the Editors at the ab SIMPKIN, MARSHALL, & CO., Stationers’ Hall C 
id 
Aut es — 


THE ZOOLOGIST: nee Aa Cie “AGR icunTuRist 
Pan rs, F: : 


A MONTHLY MAGAZINE OF NATURAL HISTORY. . » Resident Agents, and others interested in the 
hi : ma + LEH FI FZ manageme nat of land the suzhout the Unite akan gdon 
rd Series. Edited by J. E. RTING, F.L.S., F.Z.S., member of the , - : 
British Ornithologists ow Bei gen ae The AGRICULTURIST is published every Wednesday afternoon int 
™ for the Evening Mails, and contains pret ts of all the princ.pal Britis 








Orig inal Articles by well-know n naturalists in every branch of zoology; | Irish Markets of the week. 








habits of animals; arrival and departure of migratory birds ; occurrence of lhe special attention of Land Agents is directed to the AG RICt l L yo RI 

rare birds; distribution and mi; gration of British fresh-water fish ; ne or | as one of the best existing papers for Advertising Farms to be Le 

rare marine fish ; local aquaria; British reptiles; British land wai fre h- | for Sale. 

water mollusca, with remarks on the haunts and habits of the species; an Advertisers ad lressing themselves to Farmers will find the AGRICUL 

ther matters of general interest to those who delight in natural history. ru RIST a first-class medium a reac ching that Class. 

Reports of the Linnean, Zoological, and a Societies Revie Ws Price 3¢. By post 3% Annual Subscription, payable in advance, 145 

of natural history books. Occasional trans ations from foreign zoo log gical = A 

journals of important and interesting articles in various branches of zoology. Offices—377 High Stre:t, Ed.nburgh, and 145 Queen Victoria Stree 
, London, E.C. Money Orders payable to C. and R. ANDERSON 










—— SSS ee THE BREWERS’ GUARDIAN: 
REMEDY REVIEW OF THE MALT AND Hop TRADES; AND WINE AND Spirit TRabe 

ULCERS. If effectually rubbed on the Neck and Chest, it cures! ** The Brewers’ Guardian ’’ is published on the evening of every ] 

GOUT, RHEUMATISM, and all Skin Diseases it is unequalled.| Single copies rs.each. Registered for transmission abroad : 


There are occasional woodcuts. 
HOLLOWAYS OINTM INT AN A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
RECORD. 
Tuesdz ay, and is the only journal officially connected with brewing int 
~ ~ ~ ~ 
SCIENTiPiIiCc WORTHIES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court 
INFALLIBLE Licensing, Legal, and Parliamentary Matters. 
For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and The Organ of the Country Brewers. 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for) Sut bscription, 16s. 6d. per annum post free, dating from any quarter = 
The following is a list of the Portraits that have appeared in the above Series :— 





MICHAEL FARADAY. | SIR JOSEPH DALTON HOOKER. 
THOMAS HENRY HUXLEY. WILLIAM HARVEY. 

CHARLES DARWIN, SIR GEORGE B, AIRY. 

JOHN TYNDALL. | J. LOUIS R. AGASSIZ. 


GEORGE GABRIEL STOKES. JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES LYELL. SIR RICHARD OWEN. 

SIR CHARLES WHEATSTONE., | JAMES CLERK MAXWELL. 

SIR WYVILLE THOMSON. JAMES PRESCOTT JOULE. 
ROBERT WILHELM BUNSEN, WILLIAM SPOTTISWOODE. 
ADOLF ERIK NORDENSKJOLD. | ARTHUR CAYLEY. 

SIR WILLIAM THOMSON. SIR C. W. SIEMENS. 

HERMANN L, F. HELMHOLTZ, JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each," 
the Set of 24 Portraits in a Handsome Portfolio for £6 55. od., carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable te MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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MESSRS. MACMILLAN & 60's SCIENTIFIC WORKS, 





PHYSIOGRAPHY AND GEOLOGY. 
PHYSIOGRAPHY. An Introduction to the Study | 
of Naturee By THOMAS HENRY HUXLEY, F.R.S. With numer- 
” ous iilestzations, and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 
TEXT- BOOK OF GEOLOGY. By Arcu. GEIKIE, 


LL.D., F.R.S., Director-General of the Geological Survey of Great 


London, formerly Murchison Professor of Geology and Mineralogy in the 
eas of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Sixth Thousand. Revisedand Enlarged. 8vo. 28s. 

CLASS-BOOK OF GEOLOGY. By the same 
Author. With upwards of 200 New Illustrations. Crown 8vo. ros. 6d. 

PHYSICAL GEOGRAPHY, ELEMENTARY 
LESSONS IN. Bythesame Author. With numerous Illustrations. 
Fcap. 8vo. 4s.6d. (Questions, 1s. 6d.) 

PRIMER OF PHYSICAL GEOGRAPHY. By 
the same Author. = numerous I!lustrations, rio Edition. With 
Questions. 18mo [Science Primers. 

OUTLINES OF ‘FIELD GEOLOGY. By the 
same Author. With numerous Illustrations. Crown 8vo. 3s. 6d. 

PRIMER OF GEOLOGY. By the same Author. 


With numerous Illustrations. New Edition. 18mo. rs. [Science Primers. 


THE SCENERY OF SCOTLAND, viewed in 
connection with its Physical Geology. A the same Author. With 
numerous Illustrations. Crown 8vo. 12s. 6d. 


A TREATISE ON ORE DEPOSITS. By J. ArrHuR 
PHILLIPS, F.R.S., V.P.G.S., F.C. S. » M.Inst.C.E., Ancien Eléve de 
1 Ecole des Mines, Paris ; Author of “A Manual of Met: allurgy,’’ ‘* The 
Mining and Metallurgy of Gold and Silver,” &c. With numerous 
Illustrations. &vo. 255. 


GEOGRAPHY. 
. NEW GEOGRAPHICAL SERIES. 
ARCHIBALD GEIkig, F.R.S., Director-General of the 
Geolo gical Survey of the United Kingdom. 


Edited by 4 


VOL. I. THE TEACHING OF GEOGRAPHY. 
A Practical Hand-book for the use of Teachers. By ARCHIBALD 
GEIKIE, F.R.S, Director-General of the Geological Survey of the 


United Kingdom, and Director of the Museum of Practical Geology, 
Jermyn Street, London; formerly Murchison Professor of Geology and 
Mineralogy in the University of Edinburgh. Cr. 8vo. 2s. 


CLASS-BOOK OF GEOGRAPHY. By C. B. 
CLARKE, M.A., F.G.S., F.R.S. New Edition, with Eighteen | 
Coloured Maps. Fes ap. 8vo. 35. 

A SHORT G EOGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and ALICE STOP- 
FORD GREEN. With Maps. Fcap. 8vo. 3s. 6d. 

A PRIMER OF GEOGRAPHY. By Sir GEorcE 


GROVE,D.C.L. With Illustrations. 18mo. 1s. [Science Primers. 


ANCIENT GEOGRAPHY. 


MANUAL OF ANCIENT GEOGRAPHY.  Trans- 
lated from the German of Dr. HEINRICH KIEPERT. Cr. 8vo. ss. | 
HISTORY. 
SHOR’ HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late | 


Honorary Fellow of Jesus College, Oxford. 
Genealogical Tables, and Chronological Annals. 
126th ‘I housand 


With Coloured Maps, 
Crown 8vo. 8s. 6d. 


ANALYSIS OF ENGLISH HISTORY, based on | 


Green’s “Short History of the English People.” By C. W.A. TAIT, 

M.A., Assistant Master. Clifton College. Crown 8vo. 35. 6d. 
GENE RAL SKETCH OF EUROPEAN HIS- 

TORY, By EDWARD A. FREEMAN, D.C.L. New Edition, | 


revised and enlarged, with Chronological Table, Maps, and Index. 
18mo. 38. 6d, 


HISTORY OF ENGLAND. By Envir Tuomp- 
SON. New Edition, revised and enlarged, with Maps. 18mo. 2s. 6d. 

A HISTORY OF ENGLAND FOR BEGINNERS. 
By ARABELLA BUCKLEY, — es Short History of Natural 
Science."* With Maps. Globe 8 

OUR NATIONAL INSTI’ T “UTIONS. A Short 
Sketch nn Schools By ANNA BUCKLAND. With Glossary. 


16mo. 


THE VICTORIAN HALF - CENTURY. By 
CHARLOTTE M. YONGE, Author of “The Heir of Redclyffe,” | 
Cameos from English History, ”” ** A History of France,” &e. 

new Portrait of the Queen. 


Witha 
Crown 8vo, paper, 1s.; cloth, rs. 6d. 


| A 


Britain and Ireland, and Director of the Museum of Practical Geology, | 


POLITICAL ECONOMY. 
THE PRINCIPLES OF POLITICAL ECONOMY. 
By Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 
of ‘* The Methods of Ethics.’’ Second Edition. 8vo. 16s. 
MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised, 
witha chapter on “State Se “rag and the Nationalisaticn of the Land,’ 
and an Index. Crown 8vo. 12 


| POLITICAL ECON OMY. By Francis A. WALKE R, 


| A 


M.A., Ph.D., Author of ‘‘ Money,”’ ‘‘ Money in its Relation to Trade,’’ 


&c. Bvo. tos. 6d 
BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author of 
**Money,”’ ‘‘ Money in its Relation to Trade,” &c. Crown 8vo. 6s. 6d. 
POLITICAL ECONOMY FOR BEGINNERS. By 
mong FAWCETT. New Edition. With Questions, &c. Feap. Svo. 
2s. 5d 
THE ECONOMICS OF INDUSTRY. By Fro- 
fessor A. MARSHALL and MARY P. MARSHALL. Feap. 
2s. 6d. 
By W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. New Edition. 18mo. 
1s. 


PRIMER OF POLITICAL ECONOMY. 
[Science Primers. 
MENTAL AND MORAL PHILOSOPHY. 
THE METHODS OF ETHICS. By Professor 
HENRY SIDGWICK, M.A., LL.D., &c. Third Edition. 


8vo. 14s. A Supplement to the Second Edition, containing al] the 
iaperaees Additions and Alterations in the Third Edition. Demy 8vo. 


cvo. 


THE HISTORY OF ETHICS, OUTLINES OF, 
FOR ENGLISH RE ADERS. By HENRY SIDGWICK, M.A., 


THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Se. 
(Edin.), Ex-Principal of the General Assembly’s College, Calcutta 
Second Edition, revised and improved. Crown 8vo. 6s. 6d. 

STUDIES IN DEDUCTIVE LOGIC. By the late 
W. STANLEY JEVONS, LL.D., M.A., F.R.S. Second Edition. 
Crown 8vo. 6s . 

| LESSONS IN LOGIC, INDUCTIVE AND DE- 

DUCTIVE. By W. STANLEY JEVONS, LL.D., M re P. uate 

New Edition, With numerous Illustrations. Feap . BvO. . 

TEXT-BOOK OF DEDUCT IVE ‘LOGIC FOR 

THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lond. and 

Edin.), Professor of Logic and Philosophy, Presidency College, Cal 

cutta. Third Edition. Globe8vo. 4s. 6 

(| PRIMER OF LOGIC. By wW. STANLEY JEVONS, 
LL.D., M.A., F.R.S. New Edition. 18mo. 1s. 


PSYCHOLOGY.—I. 
II. THE MOTIVE POWERS. 


A 


ence Primers 


THE COGNITIV E POWERS. 
By James McCosn, D.D., LL.D., 
Litt.D., President of Princeton College, Author of ‘‘Intuitions of the 
Mind,” ‘ Laws of Discursive Thought,” &c. Crown 8vo. I 


6s. 6. each 
CRITIQUE OF PURE REASON. By IMMANUEL 


KANT. In commemoration of the Centenary of its first Publication 

Translated into English by F. Max Mf.iEr. With an Historica) 

Introduction by Lupwic Norrf#. Twovols. Demy 8vo._ 16s. each. 
Vol. I. HIST: RICAL INTRODUCTION, by Lupwic Notrré; &c. 


Vol. Il. CRITIQUE of PURE REASON, translated by F, Max MULLER. 
For the convenience of students these volumes are now sold separate] y: 
Of Prof. Max Miiller’s translation of the “ Critique of Pure Reason,” the 
Times says :—‘* Through this translation Kant’s work has for the first time 


| become internz ational—the common property ofthe whole world.” 


MACMILLAN & CO., LONDON. 


| AGRICULTURAL CHEMICAL "ANALYSIS, A 
Handbook of. By PE RCY FARADAY FRANKLAND, Ph.D., 
B Sc., F.C.S., Associate of the Royal School of Mines, and Demonstra- 
tor of faa and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon Lett/adex fiir die —— Chemische Analyse, \on 
Dr. F. KROCKER. Crown 8vo. 7s. 6 

| ELEMENTARY L ESSONS IN THE SCIENCE 
OF AGRICULTURAL PRACTICE. By Professor H. TANNER. 


ap. 8vo ND < 
FIELD AND GARDEN CROPS, DISEASES OF. 
Chiefly “as as are caused by Fungi. By WORTHINGTON G. 


SMI1H, F.L.S. Feap.8vo. 4s. 6d. 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS, 








Quite New—Section through the entire Bud of a Lily, fontag Ovary, Very beautiful Groups of about Seventy Eggs of Butterflies, Moths,” 
Anthers, Pollen Grains, &c., i situ—very fine « 2.0 &c., very artistic and effe -ctive - tte8 
Section through entire Length of Tongue of Cat, injected, “showing Type Slide of Eighty-eight Specimens of. Diatoms from n Oamaru «we «10 6 
Papillz, &e. ove ove . t 9g | Type Slide of Diatoms from Pensacola Bay... . Sei 8 ¢ 
Very pretty Group of Parts of Star-fish, stained ... oso wa 8 C Head of Butterfly, showing Tongue, Antenna, &c. ... I 
Firetail Fly, Chrysis ignita, very brilliant ... ia dint ‘oo wo 3 6 Cornea of Eye of Beetle to show "Mi ee Images ... ede ons r € 
British Diamond Beetle, Phyllobius argenteus exe r 6 Mouth and Jaws of Spider . «os eos yee ose ru 
Whole Cysticercus from Hare, showing Head anc d "Hooklets an 3 © Antheridia and Globules of Chara frag lis r 
Fossil Bone of Fish, from Coal Shale - a 2S Set of Eighteen Slides illustratin; g the St ructure of the Human Ey 
Head of Ground Spider, showing the Eig cht E yes, very brilliant oe & 6 in Case. ove oe a ee a 
Horizontal Section through Finger and N ail ons ion pos wo 3 6 Section of Spine « of E chi nus, “Ac rocladis 2 trig yonaria ss. an 2s . a 
Teeth and Mouth of Medicinal L eech on on ae we «.» 3 © | Section of Barbadoes Rock, Polycistina 7 situ pen ne Bi . 2 


Section through Medicinal Leech ... I Syenite from Cleopatra’s Obelisk for Polariscope 


NEW HISTOLOGICAL MICROSCOPE, with } and I- inch Objectives, in Mahogany Case. The Best heated 
£41 


for Student’s Purposes, 


ILLUSTRATED CATALOGUE OF MICROSCOPES. CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTs, 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 
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Now Reody, Third Edition. 
ADAPTED TO THE NEW BRITISH PHARMACOPCEIA, 1885. 
Medium 8vo, Price 21s. 
A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician 


and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 


Edinburgh. 
ADAPTED TO THE UNITED STATES PHARMACOPCIA BY F. H. WILLIAMS, M.D., 
BOSTON, MASS. 

**It is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable . . . is 
undoubtedly the best treatise on the subject in the English language.’ ’"—British Medical Journal. 

** A work which marks a distinct epoch, a turning-point in the history of medicine. It is not a mere compilation ss « 
ow a new departure breaking away from well-worn tracks into a new and almost unknown region.” — Medical Times and 

azetle 


BY THE SAME AUTHOR. 
DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 


This Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 
8vo, 10s. 6d, 


‘* Distinguished by accurate observation and original thinking, these papers have been largely instrumental in moulding current 
medical opinion in regard to many of the subjects with which they. are concerned.” —Zdinburgh Medical Journal. 

** We can cordially recommend the volume, as one which combines much practical and technical information and sound 
common sense.” —London Medical Record. 


MACMILLAN & CO., LONDON. 


RPEREREN, SON, AND RA YVYM™MENT 
(LEJEUNE AND PERKED), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
101 HATTON GARDEN, LONDON, E.C. 


Printed by RicHarp Cay anp Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN Ayo Co., at the Office, rr2 Fourth Avenue, New York. —ITnurspay, December 15, 1887. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* 79 the solid ground 
Of Nature trusts the mind which builds for aye.” —WorDSWORTH. 








<CEMBER 22, 1887. [PRICE 15 CENTS. 
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MICROSCOPIC OBJECTS. COUR EYES. 
| 





OUR EYES, and HOW to PRESERVE 
THEM FROM INFANCY TO 

| OLD AGE. 

ONE SHILLING EACH. | WITH SPECIAL INFORMATION ABOUT SPECTACLES. 


| Just Published. Sixth Edition. Eleventh Thousand. Revised 

| and Enlarged, with Three New Chapters, an Appendix, and 

COLLECTIONS SENT ON APPROVAL. | Additional Illustrations, 
} 


| By JOHN BROWNING, F.R.A.S., F.R.M.S., &c, 


NEW AND INTERESTING FORMS. With 58 Illustrations. Price 1s., Cloth. 


** This little book, now in its fourth edition, can do only good into what- 
ever hands it finds its way. I only wish I could get it into the hands and 
heads of every schoolmaster in the kingdom, and so stop at its source an 
evil which is growing at such a portentous rate as to threaten to make us in 
another generat.on as short-sighted as the Germans "—7'ruth. 


R. AND J. BECK , CHATTO & WINDUS, Piccadilly, LONDON, W., 


AND ALL BOOKSELLERS. 


ALL GENERAL OBJECTS ARE NOW SOLD AT | 





68 CORNHILL, LONDON, E.C. Sent free for 1s. 2d. by ee BROWNING, 63 Strand, 





THE JOURNAL OF PHYSIOLOGy. | NEGRETTI & ZAMBRA’S CHRISTMAS ores 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 








F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R'S j = 
of Oxford igimmd in America ot Prof. H. P. BOWDITCH, yo etn ° = re - 
WOR of BELL MARTIN, F-R.S., of Baltimore; ‘Prof. H.C. : : ” S 
By MICHAEL FOSTER, M.D., F.R.S. 2s : Z 
ATE = a 
SEISMOGRAPHS a < 5 > 
From the Designs of Prof. J. A. EWING. 5m a 
A fully-illustrated Description will be sent on application. ° aes a = 
THE RADIO-MICROMETER, | OPERA, RACE, & FIELD GLASSES, 
_ rerren | radiant heat, designed by Mr. C. V. Boys, and SS ee eee ee 
scri ed by him in a paper read before the Royal Society on Barometers, Microscopes, Telescopes, 


M : 
arch 24, 1887. Magic Lanterns, &c., &c. 
nt is more sensitive than any arrangement of Thermopile 


. r Illustrated Price List ; 
ter, and is very rapid and dead tenet rod rated Price Lists posted free to all parts of the world. 


Manufactured and Sold by N EG R ETTI & ZA M B RA, 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, OPTICIANS AND SctenTIFIC INSTRUMENT MAKERS TO TMB QUEEN, 


egg : HOLRORN VIADUCT, E.C. 
ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. Branches :—45 CORNHILL ; 122 REGENT STREET. 
‘ 
pany are appointed A Photographers at the CRYSTAL PALACE. 
s kept in stock. N. and Z.’s Large Iliustrated Catalogue, rzco Engravings. Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 
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gents for the Microscopes of Zeiss, a supply 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, wW. 


CHRISTMAS LECTURES. 
Lecture Hour, 3 o’clock p.m. 
SIR ROBERT STAWELL BALL, LL.D., F.R.S., Royal Astronomer 


of Ireland, Six Lectures (adapted toa Juvenile Auditory) on ‘‘ Astro- 
nomy: the Sun, Moon, Planets, Comets, and Stars,” on December 27 
(Tuesday), December 29, 31, 1887; January 888 One Guinea 


3. 5, 7» 3888. 
the Course ; Children under Sixteen, Half-a-Guinea. 


AFTERNOON LECTURES BEFORE EASTER, 1888. 
Lecture Hour, 3 o’clock p.m. 


GEORGE JOHN ROMANES, Esq., M.A., LL.D., 
Ten Lectures, * Before and After Darwin,’ on Tuesdays, 
March 20. One Guineathe Course. 

HUBERT HERKOMER, Esq., M.A., A.R.A., Slade Professor of 
Fine Art in the University of Oxford. Three Lectures, on Thursdays, 
January 19, ‘“‘ The Walker School ”’ ; January 26, ‘‘ My V isits to America ;” 
February 2, “‘ Art Education.” Half-a-Guinea 

Cc. HUBE! RT H. PARRY, Esq., M.A., Professor of Musical History 
and Composition at the Royal College of Music. Four Lectures on *‘ Early 
Secular Choral Music from the Thirteenth Century till the Beginning of the 
Seventeenth.” (With Illustrations.) On Thursdays, February 9, 16, 23, 
March 1, Half-a-Guinea 

The Rev. W. H. DALLINGER, LL.D., F.R.S. Three Lectures on 
** Mic rosco ypical Work with recent Lenses on : re Lez st and Simplest Forms 
of Life.” On Thursdays. March 8, 15, 22. alf- a-Guinea. 

The Right Hon. LORD RAYLEIGH, M. we D.C.L., LL.D., F.R.S., 
M.R.I. Seven Lectures on * Expérimental Optics” aces ‘by Elec- 
tric Light). On eer. January 21 to March 3. One Guinea. 

WILLIAM ARCHER, Esq. Three Lectures on **‘ The Modern Drama: 
French, Scandinavian, and English.” On Saturdays, March 10, 17, 24. 
Half-a-Guinea., 

Subscription (to Non-Members) to all the Courses during the Season, Two 
Guineas. Tickets issued daily at the Institution, or sent by post on receipt 
of Cheque or Post-Office Order 

Members may purchase not less than Three Single Lecture 
available for any Lecture, f r Half-a-Guinea. 

the FRIDAY EVENING MEETINGS will begi 








F.R.S., M.R.} 


January 17 to 


Tickets, 


n on January 20, at 


8 p.m., when the Right Hon. LORD RAYI.EIGH will give a Discourse on 
** Diffraction of Sound.” Succeeding Discourse 3 will pr bably be given by 
Mr. Joseph Thomson, Mr. Frank Crisp, Mr. W. H. Preece, Sir H 





Doulton, the Very Rev. Dean Bradley, Dr. C. Me -ymott Tidy, Mr. L 
Stephen, Mr. John Murray, Sir Frederick Bramwell, and other gentler 
To these Meetings, Members and their Friends only are admitted. 
coming Members are requested to apply to the 
they are immediately admitted to all the Lec- 
tures, to the Friday Evening Meetings, and to the Library and Reading 
Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten wd afterwards, Five Guineas a 
Year ; ora composition of Sixty Guineas 





Persons desirous of be 
Secretary. When proposed, 


~ OWENS COLLEGE, MANCHESTER 


The following ENTRANCE SCHOLARSHIPS and EXHIBITIONS 





are offered for award in the Session 1888-89 :-— 

One Rogers Exhibition, value £20, for one year. (Classics and English). 

One Seaton Exhibition, value £15, for two years. (Classics, English, and 
Mathematics.) 

One Dalton Exhibition, value £15. for two years. (Mathematics.) 

Three Hulme Exhilitions, value al out £12, for two years. (Classics and 
English.) 

Grammar School Scholarship, value £18, for three years. (Classics and 


Mathematics. ) 

Crace Calvert Scholarship, value £25, for two years. 

Bishop Fraser Scholarship, value £40, for two years. 
Greek and Roman History ) 

Gilchrist Scholarship, value £50, for three years 
of the Victoria University > Pre l minary Exam nation. 

Dauntesey Medical Scholarship, value £100, for one year. (General and 
Comparative Anatomy, Botany, ¢ hone, and Latin or Mathematics.) 

Shakspere Scholarship, value £40 per annum, for two years. (English 
Language and Literature.) 

Robert Platt Physiological Scholarship, value £50, for two years. 
Physiol sy and Comparative Anatomy.) 

Heginbottom Physical Sch larship, value £17 10s., for 
(Energy, Acoustics, Heat, ¥ ght, Electricity, and Mag znetism.) 

For details, apply to HENRY WM. HOLDER, Registrar. 


INSTITUTE OF ‘CHEMISTRY. 
NOTICE AS TO THE ADMISSION OF FELLOWS AND 
ASSOCIATES. 


are prepare 


(Chemistry.) 
(Classics, and 


Awarded on the results 


(Human 


two years 


Training and 
in the case of 


sonsider evidence of 


The COUNCIL ed to 
afforded by Examivation, 


ualification, other than that ¢ 
ersons desirous of Lecoming Fellows or Assuciates of the Institute, who 
ve been for scme time past engag sed in the practice of Professional 


vemistry, and who make application to be admitted before the next An 
rsary Meeting « f the Institute. March 1, 1888 

Forms of Application, with Copies of the By-laws (as allowed by the 
} ivy Council, February 24, . 87), Copies of the Charter, Lists of | ellows, 
{ other information can be had, on application, by Letter, to the 


ECRETARY. By Order of the —— l, 
HARLES E. GROVES. 


0. 9 Adelphi Terrace, London, W.C. 








LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 
(Now carried on by his Son and Brother), 


Who last” week sent to his Subscribers Stichotrocha remex, with sketch 
and description. Healso sent out Melicerta ringens, M. janus, Limnias cerato- 
phylli, Stephanoceros, Volvox globator; also Amceba, Hydra, Vorticella, 
Crayfish, and other Specimens for (Huxley and Martin’s) Biological Labora 
tory work. 

Weekly announcements will be made in this place of Organisms T. B 
is supplying. 





Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s.each. 











TO BIOLOGISTS.—Well- preserved Speci- 


mens fixed by osmic or sulpho- -picric, &c., or diving, by arrange 
Grantia, Sycon, Leucos»lenia, Sarsia, Rhizostoma, Alcyonium, Actinia 
Antedon, Ophiura, Asterina, Spatangus, Echinus, Synapta 
ia, Nemertes, Aphrodita, Polynoe, Marphysa, Nereis, Sagitt 
Chetopterus, Lepas, Apus, Nebalia, Mysis, Palemon, Canc 
Nymphon, Lutraria, Haliotis, Aplysia, Fiona, Sepia, Sepiola, As: 
Clavelina, Fragarium, Botryllus, Balanoglossus (‘* Sarnien 
Keeh. ), Amphioxt 1s, Lepadogaster, &c., at very moderate c 
Also, Micro-mounts, and Cabinet Specimens in every branc! 
SINEL, Cleveland Road, Jersey.—Lists on application. 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


300k Illustrations, Diagrams, 
Sketches, &c., &c. 




















From Microscopic Slides, Pen and Ink 
lhe List, which includes some choice productions from the Owens Colleg 
(b y pert aaewonh post free for One Stamp. 


F. H. BUTLER, A.R.S.M., &C,, 


148 BROMPTON ROAD, LONDON, sw 


Just received :—A fresh series of Scottish Rocks; scarce English Midd 
Devonian Brachiopoda; a fine selection of Metallurgical Specimens ; als 
numerous examples of Rare Minerals from the West of E ngland. 

Mr. BUTLER has recently acquired and can now offer specimens from 
the interesting Collection of the late RonertT Hunt, F.R.S. 

Small Collections of Minerals, Rocks, or Fossils, each in Cese, suitabl 
for Presents or for Tuition, from 2s. 6d. 


UNIVERSITY OF LONDON. 
SPECIAL CLASSES. 
LONDON HOSPITAL MEDICAL COLLEGE. 


Special Classes are held in the subjects required for the Preliminary 
Scientific and the Intermediate M.B. (London) Examinations. 
Fee for the whole Course, to Students of the Hospital, 8 Guineas; to 


others, 10 Guineas. 
A Speciz al Class is also held for the Primary F.R.C.S. Examination 
These Classes recommence on MONDAY, January 9, and are not confined 


to Students of the Hospital. ; 
MUNRO SCOTT, Warden. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWITH. 


WANTED, a PROFESSOR of CHEMISTRY, to succeed the late 
Prof. HumpipcE. Salary £250a year. -Applications, with Testimo vnials, 
be sent to the Hon. SECRETARIES at the Offices of the College, 27 Chan 


Lane, London. ; 
Duues to commence immediately. 


“SCOTTISH MARINE STATION 
FOR SCIENTIFIC RESEARCH. 


The LABORATORIES at GRANTON and MILLPORT are que 
the use of NATURALISTS and others who may wish to make use « f th 
for Investigations or for Collecting Purposes. 

Apply to DAVID ROBERTSON or ALEXANDER TURBYNE, 


Millport, Cumbrae; and 
WILLIAM BELL, Granton, near Edinburgh. 
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EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 


The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. ‘Lhere is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil willreceive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the PRINCIPAL. 








AGRICULTURAL COLLEGIATE 
SCHOOL, 


EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. ; y 

The College offers the following advantages :—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all ge ae calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on applicationto the PRINCIPAL. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES OF Rocks. MIcROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 


277 STRAND, LONDON, 
Opposite Norfolk Street. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7a. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRAT ED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 
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ELEMENTARY TEXT-BOOK OF 
TROPICAL AGRICULTURE. 


(Specially adapted for use in Jamaica Schools.) 


The following Resolution was passed by the Honourable the Legislative 
Council of Jamaica on the rgth day of April, 1887 :— 

‘*That a premium of £100 be offered for the production of the best Prac- 
tical Elementary Text-book of Tropical Agriculture as specially applicable 
to Jamaica, and embodying the first principles of Agriculture, which shall be 
submitted to the Government on or before May 1, 1888; particular regard 
being had to simplicity, brevity, and freedom, so far as possible, from 
technical terms. 

‘* Examiners to be appointed by the Governor to decide on the merits of 
the Books submitted, with power to the Governor to withhold the premium 
should said Examiners report that no one work is of sufficient excellence. 

‘*The Book receiving the premium to become, so far as Jamaica is con- 
cerned, the property of this Government, who will issue it for compulsory use 
in all Schools under Government Inspection, with such additions, omissions, 
or alterations as may be deemed necessary; but the rights and property of 
the Author to be reserved to him in respect of all other Countries than this 
Island.” 

In conformity with this Resolution the Government of Jamaica offers a 
premium of One Hundred Pounds for the best Elementary Text-book of 
Tropical Agriculture for use in Schools and applicable to Jamaica. 

As the object of the Manual is to create in the mind of the young an early 
and intelligent interest in the soil and its products, it must in plan and style 
be practical and popular rather than theoretical and technical. It will be 
expected to treat of— 

I, THe ELEMENtTs oF AGRICULTURE, including notices of the following 
matters: Sorts—Their composition or elements, their variety, the different 
purposes they serve, &c. Ptant Lire—Its nature, how nourished and pro- 
pagated, how it varies according to soil and ether conditions, how improved 
by selection of seeds, &c. CtimatE—Its influence on plant life, its depend- 
ence on elevation, exposure, &c. MaANures—Natural and artificial, as plant 
food, the purposes served by various manures and other plant food. Rorta- 
TION OF Crops, DRAINAGE AND IkRIGATION—The reasons for them and 
the various ways in which they are effected. ‘T1LLAGE OPERATIONS, includ- 
ing notices of implements of various kinds and their uses, with hints on 
pruning, grafting, &c. 

I. AGRICULTURAL PropucTs, prominence being given to the propagation 
and cultivation of Economic Plants, removal of pests, preparation and packing 
for market, the products to be arranged in some convenient order for teaching 
purposes, such as ‘‘Grounp Provisions” and VEGETABLES—FRUITS— 

3ananas, Oranges, Pine Apples, &c.—Srices, Pimento, Nutmegs, Ginger, 

&c.—Corree, CHocoLaTE, TEA, SUGAR.—Drvucs, Cinchona, Castor Oil, 
Sarsaparilla, &c.—Tosacco—Dyves, Annatto, Turmeric, Logwood, &c.— 
Fipres—ForAGE. 

While the Manual will be expected to treat of such matters as are named 
:, this outline is neither intended to be complete nor obligatory, but only 
afford a general indication of the kind of Text-book required. Part I. 
should not exceed one-third of the whole. The Book is to be written in 
English ; the language is to be as free from technicalities as is compatible 
with accuracy ; and adaptation to the purposes of tuition will be regarded as a 
primary excellence. It is not expected that the book when printed will 
exceed 150 pages of 400 words on each page. ‘The Governor of Jamaica will 
appoint three gentlemen to adjudge the premium, and will hold the copy- 
right fr Jamaica of the successful manuscript. 

Manuscripts are to be forwarded to the Colonial Secretary, Head-Quarter 
House, Kingston, Jamaica, on or before August 1, 1888. Each manuscript 
te have a motto and to be accompanied by a sealed envelope bearing on the 
outside the same motto, and inside the name and address of the Author. 
Unsuccessful manuscripts will be returned. 















Price One Shilling, Post Free. 
A LETTER TO THE REGISTRAR-GENERAL 
ON THE 


SPREAD OF CANCER 
IN ENGLAND, AND ITS CAUSE. 
3y JOHN FRANCIS CHURCHILL, M.D. 


DAVID STOTT, 370 Oxford Street, W. 








Now Ready, Crown 8vo, 624 pages, Cloth. 7s. 6d. 


PRESENT RELIGION. By SARA S&S. 
HENNELL. The THIRD and LAST VOLUME, including the 
CONSTRUCTIVE SUMMARY and a full GENERAL INDEX. 


TRUBNER & CO., Ludgate Hill. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, 50s. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


London : 
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NEWTON &CO 
MAKERS 
LONDON. 


of Lantern Polariscope. 

For Particulars of POLARISCOPES 
and MICRO-POLARISCOPES for 
Screen .Projection, LANTERN MI. 
CROSCOPES, OPTICAL and ELEC. 
TRIC LANTERNS, SLIDES, &c.,see 
Catalogue, 4 Stamps. 


Scientific Apparatus of every Descrit- 
tion for Colleges, Institutions, & 


Silver Medal Inventions Exhibition 1885 


NEWTON & CoO., 


Manufacturing Opticians to the Queen 

and the Government, Agents by Ap 

pointment to the Science and Art Dept. 
3 Fieer Street. Lonvon. 











BOOKS ON THE MICROSCOPE. 


In Crown 8vo, Cloth, with 38 Illustrations, on Hot-pressed Paper, Price 
2s. 6d.; in Half-morocco, Roxburgh style, 4s. 6d. 


THE STUDENT’S HAND-BOOK to the 
MICROSCOPE. A Practical Guide to its Selection and Management. 
By A QUEKETT CLUB-MAN, Author of ‘‘My Microscope and 
some Objects from my Cabinet.” 
**It will be an acquisition to many.”’-—Nature. 
BY THE SAME AUTHOR. 


In Feap. 8vo, with Head and Tail Pieces, and bound in Extra Cloth, Gilt 
Top Edges, with 5 Illustrations, Price 1s. 


MY MICROSCOPE and some OBJECTS 
from MY CABINET. A Simple Introduction to the Study of “‘ The 
Infinitely Little.” 

“It is easy to see that he knows as much about a microscope as anyone 
can tell him. . . . A pleasant sort of lecture by the owner of the instrument.” 
—English Mechanic. 

Just Ready. In Fcap. 8vo, Cloth, Price 2s. 6d. 


A MANUAL of ELEMENTARY MICRO- 
SCOPICAL MANIPULATION, for the use of Amateurs. By T. 
CHARTERS WHITE, M.R.C. S., L.D.S., F.R.M.S. (late President 
cf the Quekett Microscopical Club). 


“ Will do helpful service.”"—Naturalist’s Monthly. 
London: ROPER & DROWLEY, 29 Ludgate Hill, E.C.. 

















Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 fo 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MeEpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C 








“With h Preface by Sir John ~ Lubbock. 


With 140 Illustrations from Nature. Price 6s. 


TENANTS OF AN OLD FARM. 


Leaves from the Note-Book of a Naturalist. 
By HENRY C. McCOOK, D.D. 


Sir JoHN LUBBOCK says :—‘* Dr. McCook deals with friends 
of mine—with insects, and particularly ants, to which I have 
paid special attention. I have much pleasure in bearing testi- 
mony to the fidelity and skill which Dr. McCook has devoted 
to the study of these interesting atoms ; and those who read his 
work may safely depend on the accuracy of what he says.” 


London: HODDER & STOUGHTON, 27 Paternoster Row. 





248 pp., Cloth, Illustrated, 2s. 
ELEMENTARY TEXT-BOOK of PHYSIO- 
GRAPHY. By W. MAWER, F.G.S. 


JOHN MARSHALL & CO., 42 Paternoster Row. 
Hull: ELSOM & CO., Market Place. 


London : 





WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Esszex STREET, STRAND. 

Their last published Catalogues are 
Astronomy, 900 Titles, 2¢.; Conchology, 900 Titles, 2d. ; 


Botany, 2000 Titles (6¢.); Entomology, 800 Titles (2¢.) ; 
Geology, 1200 Titles (4¢.). PosTAGE FREE. 





Just Published, Cloth, 3s. 


MANAGEMENT of ACCUMULATORS 
and PRIVATE ELECTRIC LIGHT INSTALLATIONS. A Prae- 
tical Hand-book by Sir DAVID SALOMONS, Bart., M.A, Third 
Edition, Revised and Enlarged. With 2g Iilustrations 





SEWAGE TREATMENT, PURIFICA- 


TION, and UTILIZATION. A Practical Manual by J. W. SLATER 


F.E.S., late Editor of Journal of Science. Cloth. 6s. 
[The Specialist’s Series 
London: WHITTAKER & CO., Pateraoster Square. 
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in the Development of Antedon rosacea: H. Bury.—Heat Dilatation of 
M Metals from Low Temperatures : T. Andrews. 
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TUESDAY, DEcEMBER 27. 
Royat InsTITUTION, at 3.—The Sun: Sir Robert Stawell Ball, F.R.S. 


' THURSDAY, DecemBER 29. 
riends Roya InsTITUTION, at 3.—The Moon: Sir Robert Stawell Ball, F.R.S. 
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es Is a Household Requisite of Constant Utility | Nervousness, Weakened Energy, Indigestion, 
i For the Nursery, the Family Table, and the As a Drink in Fevers, Etc. 
* ' Sick Room. It makes a Delicious Drink. Invigorating snd Strengthening. 








For sale by all chemists. 


= DISARTICULATED MOUNTED Pamphlet sent post paid on application to 


SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, * . A 
RS PYTHON, TURTLE, HATTERIA, FOWL, &c,, &e Rumford Chemical Works, Providence, R. L, U.S.A. 











Sea Dissections in spirit showing the anatomy of Rabbit, muscles, circulatory | pELICIOUS PRESERVE. THE MOST ATTRACTIVE OF ALL 
Thir and urinogenital organs, brain, &c., clearly dissected and displayed in PRESERVES IS 
16 jars. All muscles, nerves, and urinary organs, glands, &c., being 


CA numbered, accompanied by keys. M O Q E LLA M A R M A LA D E. 
TER, MOORE BROTHERS, being extracted, double weight of fruit is given. Sold in rth. Pots by 
ai 15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, gape 
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PEREREN, SON, AND RAYMENT 
(LEJEUNE AND PERKEWN), 
MANUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIgs 


1or HATTON GARDEN, LONDON, E.C. 

HARVEY & PEAK 

[By Appointment to the Royal Institution of Great Britain.) 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W, 
Catalogue per post 8d. 


LEWIS WRIGHT’S 


PROJECTION POLARISCOPE 


Showing axes of Crystals, &c., on a well illuminate; 
and flat field. 


MADE WITH BOILING ; am | DIAGRAMS FOR LECTURES, DRAW. 


INGS IN COLOUR OR PENCIL FROM OBJECTS AN) 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING 
PARKER & COWARD, aseantted Chambers, Westminster. 


GRATEFUL—COMFORTING. ~~ = 


NORTH BRITISH “AGRICULTURIST, 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land tl troug hout the ‘United Kingdom. 


MADE WITH BOILING MILK. The AGRICUL TURIST is published every Wednesday aft ernoon in tim 


—————— ee - ae for the Evening Mails, and contains Reports of all the principal Britis 
Irish M eee er the week 


THIS pa 
YS PILLS. The specialattention of Land Agents is directed to the AGRICULTURISI 
MEDICINE as one of the best existing papers for Advertising Farms to be Let and Estate 

for Sale 


Is a Certain Cure for all Disorders of the LIVER, STOMACT- Advertisers addressing themselves to Farmers will find the AGRICUL 
TURIST a first-class medium for reaching that Class. 

AND BOWELS. A Great PURIFIER of the BLOOD; a Price 3¢. By post 3}¢. Annual Subscription, payable in advan 

Powerful Invigorator of the System, in cases of WEAKNESS Offices—377 High Street, Edinburgh, and 145 Queen Victoria Stree 


AND DEBILITY, and is unequalled in Female Complaints London, E.C. Money Orders payable to C. and R. ANDERSON 












































MESSRS. MACMILLAN AND €0.’8 NEW BOOKS 


NEW BOOK, VOL. III. PART Iv. PRICE. 21s. NOW READY. 

A TREATISE ON CHEMISTRY. By Sir Henry E. Roscor, F.R.S., 
C. SCHORLEMMER, F.R.S., Professor of Chemistry in the Victoria University, the Owens College, — 
With Illustrations. 8vo. 

V a I. and Il.—INorGANiIc CHEMISTRY. Vol. I.—The Non-Metallic Elements. With a Portrait of DALTON, Engraved by 

. JEENS. 21s. Vol. II, Part I.—Metals. 18s. Vol. II. Part II.—Metals. 18s. Vol. III. Parts I., II., and IV.- 
fain ANIC CHEMISTRY. 21s. each. Part III. 18s. 

THE ELEMENTS OF CHEMISTRY. A Text- ogg’ m4 Beginners. By [Ra 

REMSEN, Professor of Chemistry in the Johns Hopkins University. Fcap. 8vo. 


A COURSE OF QUANTITATIVE ANAL YSIS FOR ‘STUDENTS. By W. 


NOEL HARTLEY, F.R. S., Professor of Chemistry, and of Applied Chemistry, Science and Art Department, Royal 
College of Science, Dublin ; Ex-Vice-President and Examiner in Analytical Chemistry to the Institute of Chemistry ol 
Great Britain and Ireland, Examiner in Chemistry to the College of Preceptors. Globe 8vo. 5s. 


A TREATISE ON ALGEBRA. By Cuar.es Situ, M.A,, Fellow and Tutor of 


Sidney Sussex College, Cambridge, Author of “«Elemen tary Algebra,” ‘‘ Conic Sections,” ‘* An Elementary Treatise a 








Solid Geometry,” &c. Crown 8vo. 7s. 6d. [/mmediately. 
MACMILLAN & CO., LONDON. 
Profusely Illustrated, Price 6d. ; by Post 8d. SIR STAFFORD NORTHCOTE. By LORD COLERIDGE. Se 
MAGAZINE No. 339, for JANUARY. Pri 
For JANUARY contains— 0. 339) for JAX ieee 
1.—A foe, MAS VISITOR. (Frontispiece.) From a Drawing by Tue NumBer CONTAINS— 
2—THAT GIRL IN BLACK.” Part If. By Mrs. Moteswortu. | 1-—SIR STAFFORD NORTHCOTE. By Lord Coterivce. 
3—ANTWERP. By Karuerine S. M acqueun With Illustrations by | 2.—PICTURES AT SEA. By W. Crarxk RusseLt. 
T. R. Macquoid. 3-—FORESTRY. By Georce CapEtt. 


—SAN MARTINO DI CASTROZZA. By Linpa Vittart. With ee ee 7 a 
name te i Tae Wee By Linpa Vittart. With | | HsOMETHING LIKE A BAG. By S. M. Burrows. 


5-—The MEDIATION OF RALPH HARDELOT. Chaps. XI.—XIII. | 5.—DR.JOHNSON’S STYLE. By Dr. Birxseck Hitt. 


By Prof. W. Minto. 6.—MY UNCLE’S CLOCK. 
6.—COACHING DAYS and COACHING WAYS.—“ The Exeter Road.” 7.—SOME DISTANT PROSPECTS OF ETON COLLEGE. 
Part II. By W. Ourram TristrRAM. With Illustrations by Herbert - 


Railton and Hugh Thomson. 8. —SACHARISSA’S LETT ERS. By Miss C ARTWRIGHT. 
7-—ET CA'TERA, By H. D. Trattt. »—CHRIS. By W. E. Norris. Chaps. IV.—VI. 
MACMILLAN & CO., LONDON MACMILLAN & CO., LONDON. 
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MESSRS, MACMILLAN & CO.S SCIENTIFIC WORKS. 





BIOLOGY. 


A TEXT-BOOK OF PHYSIOLOGY. By Micwae1 | 


FOSTER, M.D., Sec. R.S., Professor of Physiology in the University 
of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. 215 


ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. Fifth Edition. Crown 8vo. 7. od. 

PRIMER OF PHYSIOLOGY. By MICHAEL 
_— M.D,, Sec.R.S., &c. With numerous Illustrations. 18mo. 


ctence Primers. 


PHY SIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F.R.S. New Edition. With 
numerous Illustrations. Feap.8vo. 4s. 6d. (Questions on, 1s. 6d.) 
New Work for the Summer Session, on 


ELEMENTARY PRACTICAL HISTOLOGY. By 
WILLIAM FEARNLEY. With Illustrations. Crown 8vo. 7s. 6d. 


ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT 


WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 


of Human -_ Comparative Anatomy in the University of Frieburg-in- 
Baden. By V EWTON PARKER, Professor of Biology in the 
University College: of South Wales and Monmouthshire. With Addi- 
tions by the Author and Lenco > With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 6d. 
TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of 
Trinity College, Cambridge. With Illustrations. Second Edition, 
reprinted ae pane from the First Edition. In 2 vols. 8vo. 
Vol. I. 18s. Vol. IT. 
ELEMEN TSOF EMBRYOLOGY. By Prof. MIcHAEL 
FOSTER, M.A., F.R.S., and the late F. M. BALFOUR, F.R.S. 
ins Edition, revised and enlarged. Edited by ApAm SEDGWICK, 
M.A., and WALTER Hearse. With Illustrations. Crown 8vo. ros 6d. 


ELEMENTS OF COMPARATIVE ANATOMY. 

By Profes'or CARL GEGENBAUR. ATranslation by F. JEFFREY 

BELL, B.A. Revised with Preface by Professor = — LAN.- 
KESTER, F.R.S. With numerous Illustrations. 8vo. 

ANATOMY, LESSONS IN ELEMENT TARY. By 
ST. GEC )RGE MIVART, F.R.S. With numerous Illustrations. 
Fcap. 8vo. 6s. 6d. 

A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes occurring in Disease. By A. GAMGEE, 


M.D., F.R.S., Professor of Physiology in the Victoria University, the 
Owens College, Manchester. 2 vols. 8vo. Wee Illustrations Vol. 
I. 18s. Vol. I]. in the press. 


COURSE OF PRACTICAI, INST RUCTION 
IN ELEMENTARY BIOLOGY. By T. H. HUXLEY, F.R.S., 
assisted by H. N. MARTIN, B.A., M.B., D.Sc, Fellow. of Christ’s 
College, Cambridge. New Edition, revised and extended by G B. 
HOWES, Assistant Professor of Zoology, Normal School of Science 
Royal School of Mines ; and D. H. SCOTT, M.D., Ph.D., Assistant 
Professor of Bot tany, Normal School of Science and Roy al School of 
Mines, With a Preface by T. H. HUXLEY, F.R.S. Crown 8vo. 
[Jmmediately. 
AN INTRODUCTION TO THE OSTEOLOGY 
OF “ MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Royal College of Surgeons of England. 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gapow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. 6d. 
AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
ormal School of Science and Roy al School of Mines. With a Preface 
by Tro: mas Henry Huxtey, F.R.S. Royal 4to 


A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTE BRATA). By T. JEFFREY PARKER, B.Sc. London 


m3 of ey in ~ roy od of Otago, New Zealand. W. ith 
THE FE RTILISATION OF FLOWERS. By Pro- 


fessor HERMANN MULLER. Translated and Edited by D’ARCY 
W. THOMPSON, B.A., Professor of Biology in University College, 
Dundee. With a Preface by, CHARLES DARWIN, F.R.S. With 


humerous Illustrations. Medium 8vo 1s. 
STRUCTURAL BOTANY, OR  ORGANO- 


GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and Sy ak ML and a Glossary 
of Botanical Terms, ; 


8vo. 10s. 6d. 


By Professor ASA GRAY, LL. |! 


and | 


With | 


| 
| 
| 
| 


TEXT-BOOK OF 


BIOLOGY—continued. 


PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF. By F. O, BOWER, D.Sc., F.L.S., Prcthener of 
3otany in the University of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s College, Com: 
bridge. With a Preface by W. T. TuiszELtton Dyer, M.A., C.M.G 
F.R.S., F.L.S., Director of the Royal Gardens, Kew. Crown 8vo. 

Part I.—PHAN ER 1GAM #—PTERIDOPHYTA. 6s. 
Part 1IL—BRYOPHYTA—THALLOPHYTA. 4s. 62. 


LESSONS IN ELEMENTARY BOTANY. By 


Professor OLIVER, F.R.S. New Edition. With numerous Illustra- 


tions. Fcap. 8vo. "45 6d. 
PRIMER OF BOTANY By Sir J. D. Hooker, 
K.C.S.1., C.B., M.D., F.R.S., D.C.L. With numerous Illustrations. 


New Edition. 18mo. 1s. [Science Primers. 


THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. By Sir J. D. HOOKER, K.C.S.L, C.B., M.D., F.R.S. 
D.C.L. Third Edition, revised. Globe 8vo. 10s. 6d. 


FIRST BOOK OF INDIAN BOTANY By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in Cidniedin 
College, London, &c. With Illustrations. Extra feap. 8vo. 6s. 6d. 


A DICTIONARY OF ECONOMIC PLANTS. 
oma History, Products, and Uses. By JOHN SMITH, A.L.S., &c. 
VO. 145. 

DOMESTIC BOTANY: An Exposition of the 
Structure and Classification of Plants, and their Uses for Food, 


Clothing, Medicine, and Manufacturing Furposes. By JOHN SMITH, 
AES tee With Illustrations. New Issue. Crown 8vo. 12s. 6d. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W.F. DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra 
tions. Crown 8vo. 1os. 6d. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS 
Reprinted from the Handbook of European Butterflies. Crown 8vo. 15, 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 


numerous lllustrations. Crown 8vo. 7s. 6d. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN. 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’ s Hospital; Examiner 
in Materia Medica in the University of London. in the Victoria Uni- 
versity, and in the Royal College of Physicians, London; late Examiner 
in the University of Edinburgh. Adapted to the United ‘States Pharma- 


, 


copeia, by FRANCIS H WILLIAMS, M.D., Boston, Mass. Third 
Edition. Adapted to the New British Pharmacopeeia, 1885. Medium 
8vo. 215. 


TABLES OF MATERIA MEDICA: a Companion 


tothe Materia Medica Museum. By the same Author. With IIlustra- 
tions. New Edition Enlarged. 8vo. 1os. 6d. 


PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tiibin- 
en. ‘Translated and bn dited for English Students by DONALD MAC- 
ALISTER, M.A., M.D., B.Sc., R Fellow and Medical 
Lecturer of St John’ s Colic ge. Cambridge, Physician to Addenbrooke’s 
Hospital, and Teacher - — in the University. With numerous 
Illustrations. Medium 
Part I.—GENERAL PAT H LOGICAL ANATOMY. Second Edition. 


12s. 6d. 
PATHOLOGICAL ANATOMY. Sections I.— 


Part II1.—SPECIAL 
VIII. Second Edition. r2s. 6d. Sections IX.—XII. 1as. 6d. 


MICRO-ORGANISMS AND DISEASE. An In- 


troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 


M.D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical +chool of St. Bartholomew’s Hospital London. With 121 
Illustrations. Third Edition. Revised. Crown 8vo. os 


MACMILLAN & CO., LONDON. 
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MR. MURRAY'S LIST. 


Life of CHARLES DARWIN and New 
Eadttions of his Works. 


FIFTH THOUSAND, with Portraits, 3 Vols., 8vo. 36s. 
THE LIFE AND LETTERS OF CHARLES DARWIN, F.R.S. With an 
Autobiographical Chapter. Edited by his Son, FRANICIS DARWIN, F.R.S. 
NEW LIBRARY EDITIONS. 
THE ORIGIN OF SPECIES BY MEANS OF NATURAL SELECTION; 


or the Preservation of Favoured Races in the Struggle for Life. Large Type Edition. 760 pp. 2 Vols. 12s. 


THE DESCENT OF MAN, AND SELECTION IN RELATION TO SEX. 


Large Type Edition. goo pp. 2 Vols. 15s. 





CHEAPER AND UNIFORM EDITIONS. 
A NATURALIST’S VOYAGE round| MOVEMENTS AND HABITS OF 


the WORLD. 7s. 6d. | CLIMBING PLANTS. 6s. 


MEANS of NATURAL SELECTION. 6s. FERTILIZATION in the VEGETABLE KINGDOM. 


THE VARIOUS CONTRIVANCES | INSECTIVOROUS PLANTS. 


Qs. 
| [Zu the press. 
P FR : P | DIFFERENT FORMS of nda abel ERS 
VARIATION OF ANIMALS AND | on PLANTS of the same SPECIES. 7s. 
PLANTS under DOMESTICATION. 2 vols. 15s. | POWER of MOVEMENT in PLANTS. 
THE DESCENT OF MAN AND [/n the press. 
SELECTION in RELATION to SEX. 7s. 6d. | FORMATION OF VEGETABLE 
> MOULD through the ACTION of WORMS. 6:. 
wae re pope ed — THE EMOTIONS | LIFE OF ERASMUS' DARWIN. 


[Zn the press. New Edition. Portrait. 7s. 6d. 


by which ORCHIDS are FERTILIZED by INSECTS. 


7s. 6d. 


The New Year’s Number of MURRAY’S MAGAZINE commences a New Volume, and will 
contain a New Novel dy the Author of Colonel Enderby’s Wife; ax Article by Corney 
Grain; the First of a Series of Popular Articles descriptive of the Great Railway Companies 
of the United Kingdom; an Account of Oysters dy Prof. Lloyd Morgan; A Voyage in the 
Northern Light, 4y Staff-Commander Haslewood, R.N,, &c., &c. 


NOW IS THE TIME TO SUBSCRIBE. 


Eleventh Edition, Revised, Post 8vo. Price 14s. Just out, at all Libraries. 


KIRKES’ HAND-BOOK OF PHYSIO- MAJOR LAWRENCE, F.L.S A 
SS se nuly Eavieed snd Edited by W. | “Novel. By the Hon. EMILY LAWLESS, Author 
MORRANT BAKER, F.R.C.S., Surgeon to St. Bartholo- te Hrareigh . iad Mae 
mew’s Hospital; and VINCENT DORMER HARRIS, ee SSS a 
M.D. Lond., Demonstrator of Physiology at St. Bartholo- 


mew’s Hospital. With 500 Illustrations. With 600 Illustrations. Post 8vo. 9s. 


THE FIRST BOOK OF NATURAL THE STUDENT'S ELEMENTS OF 


PHILOSOPHY : an Introduction to the Study of Statics, GEOLOGY. By SIR CHARLES LYELL, F.R.5., 
Dynamics, Hydrostatics, Light, Heat, and Sound, with Author of ‘Principles of Geology,” &c. A new and 
numerous Examples. By SAMUEL NEWTH, M.A., entirely Revised Edition. By P. MARTIN DUNCAN, 
D.D. Small 8vo. 35. 60. F.R.S., Professor of Geology, King’s College, London. 


JOHN MURRAY, ALBEMARLE STREET. 


Printed by Richarp CLay AnD Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AyD Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, December 22, 188 87. 








A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 948, VoL. 37.) DECEMBER 20, 1887. 





[PRICE 15 CENTS. 








Registered as a Newspaper at the General Post Office.] [All Rights are Reserved. 


new microscors, OUR EYES. 


“THE STAR.” | BROWNING’S IMPROVED METHOD OF SUITING THE 
PRICES. aa SIGHT WITH SPECTACLES 


Stand, with 1-in. Object- Either Personally or by Correspondence. 
glass and 1 Eye-piece ... 2 2 0 


Stand, with r-in. and }-in. BROWNING’S AXIS-CUT PEBBLES are the most perfect 
Object-glasses... ... ... 3 3 0 | lenses made, being cut from pure crystals of Brazilian pebble at 
Stand, with 1 Eye-piece, 4-in. right angles to the axis, and every lens tested separately by the 
and 4-in. Object-glasses, polariscope. Spectacles of superior quality from 4s. 6d. per 
pi oakty  gt dage pair ; with pebble lenses in best steel frames, from Ios. 6d. per 


ee nn a | 


Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, $8 Cornhill London, E.C. JOHN BROWNING, 
International Inventions Exhibition, 1885. 63 STRAND, LONDON, W.C. 


oxtuvenacen ce het iees | NEGRETTI & ZAMBRA’S NEW YEAR'S GIFTS. 





pair ; and in gold frames from £1 3s. 6d. Full particulars of 
Browning’s Method of Suiting the Sight by Correspondence, 
and Testimonials, post free. ; 








(Wright and Newton's Patent.) 
SILVER MEDAL, 
INVENTIONS EXHIBITION, 188s. 


NO 


‘SaduvMdn 


USEFUL AND 
ORNAMENTAL, 
ANV VANIND @ 


OPERA, RACE, & FIELD GLASSES, 
OF EVERY DESCRIPTION. 
ss Barometers, Microscopes, Telescopes, 
agicLantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s Magic Lanterns, &c., &c. 


With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 


Eye magnified 2 i gtr : 
t »500 diams. Is also the most perfect pr t M ° i i 
Polariscope made. Particulars and Report of alr Microdeppicel Society Illustrated Price Lists posted free to all parts of the world. 


on application. NEWTON & CO, NEGRETTI & ZAM BRA, 


Maxunecme TO THE QuEEN AND THE GOVERNMENT OptTiIcIANS AND SCIENTIFIC INSTRUMENT Makeks TO THE QUEEN, 
poe eS ERY DescriPTION OF SCIENTIFIC AND PHYSICALAPPARATUS HOLBORN VIADUCT, _ E.C. Pp Ep 
Potancors bonne ge Smeg Orpen Arrazaronvon | || Bracet At burat un CRYSTAL PALAGES 

s roscopy, &c., FOR SCRE 10N. otographers at the STAL PALACE. : 
Full lllustrated cen: aimed _ N. and Z.’s Large Illustrated Catalogue, 12co Engravings. Price ss. 6d. 
3 FLEET STREET, LONDON. Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.” 
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UNIVERSITY OF LONDON. 
SPECIAL CLASSES, 
LONDON HOSPITAL MEDICAL COLLEGE, 
Special Classes are held in the subjects required for the Preliminary 
Scientific and the Intermediate M.B. (London) Examinations. 
Fee for the whole Course, to Students of the Hospital, 8 Guineas; to 
others, 10 Guineas. 


A Special Class is also held for the Primary F.R.C.S. Examination. 
These Classes recommence on MONDAY, January 9, and are not confined 


to Students of the Hospital. 
MUNRO SCOTT, Warden. 








EVENING LE CTURES TO W ORKING MEN. 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES. 


The-Second Course, consisting of Six Lectures on ‘‘' THE USE OFA 
COLLECTION OF MINERALS,” by F. RUTLEY, Esq., F.G.S., will 
be delivered at the Musreum of Practical Geology in Jermyn Street, S.W. 
commencing at Eight o’clock on MONDAY EVENING, January 9, 1888, 

Tickets may be obtained by Working Men only, on applic ation at the 
Museum on Monday Even.ng, January 2, 1888, from Six to Ten o’clock. 

Fee for the Course, 6d. I ach ap plicant i is requested to bring his Name, 
Address, and Occupation written on a piece of paper, for which the Ticket 
will be exchanged. 


CENTRAL INSTITUTION 


OF THE 








CITY AND GUILDS OF LONDON 
INSTITUTE, 


TECHNICAL CHEMISTRY. | 

A Course of Lectures on the CHEMISTRY OF OILS (Mineral and | 

Vegetable) AND FATS, by Dr. A. K. MILLER, Assistant in Research | 

Laboratory, will commence on MONDAY, January 23,at4p.m. Fee for 

the Course, £1. . 

For further particulars apply at the Central Institution, Exhibition Road, 
5. W. 


PHILIP MAGNUS, Organizing Director. 


CENTRAL INSTITUTION | 


OF THE 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL EDUCATION FOR CIVIL, MECHANICAL, ELEC- 
TRICAL, AND CHEMICAL ENGINEERS. 

A Course of PREPARATORY INSTRUCTION for Students, who may wish to 
pass the Entrance or Matriculation Examination of the Institution in 
September next, will be held at the Institution during the Spring and 
Summer Terms, to commence JANUARY 17, 1888, under the direction of 
the Professors. 





Prof. Unwin, F.R.S., M.I.C.E. 
Prof. ARMSTRONG, F.R.S., Ph.D. 

Mechanics and Mathematics. Prof. Henrici, F.R.S., Ph.D. 
hysics Prof. Ayrton, F.R.S. 


For further particulars sine at the CenrrAL INstiTuTION, Exhibition 


Road, London, S.V 
PHILIP MAGNUS, Organizing Director. 


Engineering 
Chemistry 





- UNIVERSITY COLLEGE, LONDON. 


GEOLOGY. 
PROF, BONNEY’S LECTURES. 
(2) Geology, Petrological, Physical, and Stratigraphical. 
about Sixty Lectures, beginning January 11. 
(2) Economic Geology. Course of about Twenty Lectures, beginning 
January 13. 


For times and for arrangements re Special Instruction, apply to 
J. M. HORSBURGH, M.A., Secretary. 


Course of 





ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 
TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 


£60 respectively, open to all First-Year Students, will be offered for Compe- 
.- in SEPTEMBER 1888. 

Special Classes are held throughout the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M.B. Examinations of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students, and for Qualified Practitioners. 

Prospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. Georce RENDLE. 

W. M. ORD, Dean. 


R. W. REID, Vice-Dean. 





ey 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 
(Now carried on by his Son and Brother), 


Who last week sent to his Subscribers Stichotrocha remex, with 
and description. He also sent out Melicerta ringens, M. janus, Limnias 
phylli, Stephanoceros, Volvox globator; also Amceba, Hydra, Vorticel 
Crayfish, and other Specimens for (Huxley and Martin’s) Biological Labo 
tory work. 

Weekly announcements will be made in this place of Organisms T. 5 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of fin 
or Twelve Tubes for 10s. 6d. 








Portfolio of Drawings, Eleven Parts, 1s. each. 


GEOLOGY AND CH EMISTRY. —Wanted, 


for Australia, a young, energetic, scientific man, th: os ghly well 
Geology and Chemistry, whose primary duty would be to 
and discover materials for the manufacture of Portland Cem 
whose chemical knowledge would enable him to test such n 
well as the cement made therefrom. One having in additi 
chemical knowledge in other departments would have the preference 
To a satisfactory applicant the appointment would doubtless prove 
first-class one, and lead most probably to a good permaner 
Apply, with copies of testimonials, and particulars of age, acq 
and present occupation, also salary expected, to X., care of J. 
Co., 7 Great Winchester Street, London, E.C 









Tea ¥ AND 





PRACTICAL BIOLOGY, CHEMISTRY, 
PHY SICS, MATHEMATICS, &c.—Evening Classes at King's Cr 
by the ‘Tutors of the University Correspondence Classes, T. W. SHORE, 
M.D., B.Sc., H. F. MORLEY, D.Sc., M.A., J. M. LIGHTWOOD 
M.A., &e. Preparation for all Examinations, especially those of th 
London University. Also Preparation by Correspondence. 
successful. More Candidates passed the B.A. 1887 than _ 
other Institution. Secretary, Mr. E. S. Weymoutn, M.A., 
church Road, Brondesbury, London, N.W. 


EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 


The object of the School is to afford a Sound Education, which willfi 
boys for either Professional or Commercial life. Most careful attentioni 
paid to the requirements of boys intended for commercial pursuits. Boy 
are received from seven to fourteen years ofage. There is a Junior Clas 
specially adapted to prepare the younger boys for the work of the hight 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming encouraged. The cours 
of Instruction includes all the subjects required at the various pub 
examinations. The Principal has had many years’ experience in goo 
schools, and has proved himself a most successful Master. The Fees at 
moderate.—For Prospectus and particulars, apply to the PRINCIPAL. 











AGRICULTURAL COLLEGIATE 
SCHOOL, ; 
EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land. 
owners, Land Agents, Farmers, intending Colonists, &c. It provides f 
instruction in the practice and science of Agriculture and Estate Manage 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages :—A most superior educatit® 
A Staff of Masters selected for their qualifications as Scholars and tt! 
tried ability as Teachers. A Boarding ge yon carefully supervised a 
excellently appointed ; its diet liberal, and all opelatien calculated 
develop gentle manly habits, and to produce feelings of self-respect. = 

The strictest attention to the moral and religious training of Pupils. Fee 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on applicationto the PRINCIPAL. 


LANTERN SLIDES 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
From Microscopic Slides, Book Sientnations, Diagrams, Pen and Int 
ketches, &c., 
The List, which includes some choice Sti from the Owens Coll 
(by permission), post free for One Stamp. 
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THE EXAMINATION SYNDICATE, 


sisti raduatesin First-class Honours in Classics and Mathematics, 
Costetinn of el Teachers of Modern Languages, supplies tutors and 
schools of all grades (including those of ladies), on the shortest notice, with 
Origiial Examination Papers (Unseen or in Prescribed Subjects) of various 
y sa of difficulty, suited to all ages and classes of pupils. 
All inquiries and instructions should be addressed to the SECRETARY, 
EXAMINATION SYNDICATE, 


1 GRENVILLE STREET, MOUNTJOY SQUARE, DUBLIN. 


UNIVERSITY CORRESPONDENCE 
CLASSES. 

A large Association of Tutors with high Univrsity Qualifications prepare 
Students, either by Correspondence or by Evening Classes, at King’s Cross 
(now beginning), in Arts and Science subjects, especially for the Examina- 
tions of the London University and the Cambridge Higher Local. Secre- 
tary, Mr. E. S. WeymouTH, M.A., 38 Christchurch Road, Brondesbury, 
N.W. 


MINERALOGY AND GEOLOGY. 


CuHoIcE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 








RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- | 


TIONS FOR STUDENTS AND PROSPECTORS, 
Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 
New SERIES OF RocKs, MIcRoscopic SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 








| 
| 


F. H. BUTLER, ARS.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. 


Just received :—A fresh series of Scottish Rocks; scarce English Middle 
Devonian Brachiopoda; a fine selection of Metallurgical Specimens; also 
numerous examples of Rare Minerals from the West of England. 

Mr. BUTLER has recently acquired and can now offer specimens from 
the interesting Collection of the late RonertT Hunt, F.R.S. 

Small Collections of Minerals, Rocks, or Fossils, each in Case, suitable 
for Presents or for Tuition, from 2s. 6d. 





DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &c. 

Dissections in spirit showing the anatomy of Rabbit, muscles, circulatory 
and urinogenital organs, brain, &c., clearly dissected and displayed in 
16 jars. All muscles, nerves, and urinary organs, glands, &c., bein 
numbered, accompanied by keys. 


MOORE BROTHERS, 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomesa pleasure when this Inkis used. Ithas been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 

Ireland. 

It writes almost instantly full Black. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not liable to Blot.}_ moment of writing. 
Can be obtained in London, through Messrs. BARcLay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Sr Street ; and to be had of all Stationers. 

BEWLEY 





Flows easily fromthe Pen. 





& DRAPER (Limited), Dublin. 





DELICIOUS PRESERVE. THE MOST ATTRACTIVE OF ALL 
PRESERVES IS 


MORELLA MARMALADE, 


made from the celebrated KENT MORELLA CHERRY. The stones 
being extracted, double weight of fruit is given. Sold in rlb. Pots by 
Grocers, &c. 





Makers—THOMAS GRANT & SONS, Maidstone, and 46 Gresham 
Street, E.C. 








SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 





JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, | 


LONDON, W.C 
GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. roo Specimens, 2ss. ; 
200 ditto, sos. The best value obtainable. 


Micro-Sections of Rocks in rari i . 
s great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. : 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 
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DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 








NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The special attention of Land Agents is directed to the AGRICULTURIST 


as one of the best existing papers for Advertising Farms to be Let and Estates 
for Sale. 


Advertisers addressing themselves to Farmers will find the AGB 
TURIST a first-class medium for reaching that Class. 
Price 3¢. By post 34d. Annual Subscription, payable ing 


Offices—377 High Street, Edinburgh, and 145 Q 
London, E.C. Money Orders payable to C, and B 
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PEREKEN, SON, 


————_ 


AND RA Y™MEN T 


(LEJEUNE AND PERKEDN), 
MANUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIEs, 


tor HATTON GARDEN, LONDON, E.C. 





NOW READY FOR PUBLICATION. 





A CHAPTER IN THE HISTORY OF METEORITES. 


By THE LATE WALTER FLIGHT, D.Sc. Lonp., F.R.S. 
(With Seven Plates and Six Woodcuts.) 


London : : 


DULAU & CO., 37 Soho Square, W. 





Price to Subscribers, ¥ 10s. 6d. ; 





Mathematic: al Instrument Manufac‘urer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
lllustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 fo 
Excellence of Construc ction of Mathematical Instruments, and the only 
GoaL_p MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1836. 
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With Preface by Sir John Lubbock. 


With 140 Illustrations from Nature. Price 6s. 


TENANTS OF AN OLD FARM. 


Leaves from the Note-Book of a Naturalist. 
By HENRY C. McCOOK, D.D. 


Sir JoHN LUBBOCK says :—*“‘ Dr. McCook deals with friends 
of mine—with insects, and particularly ants, to which I have 
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to the study of these interesting atoms ; and those who read his 
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By JOHN FRANCIS CHURCHILL, M.D. 


DAVID STOTT, 370 Oxford Street, W. 
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THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
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F, BucHANAN Wuire, M.D. 
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Solid Geometry,” &c. Crown 8vo. 7s. 6d. [/mmediately ™ 


MACMILLAN & CO., LONDON. 
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Medium 8vo, Price 21s. 


A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician 
and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner in Materia Medica in the University of London, 
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edinburgh. 
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BOSTON, MASS. 
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PHYSIOGRAPHY AND GEOLOGY. 
PHYSIOGRAPHY. An Introduction to the Study 


of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- | 


ous Illustrations, and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 6s. : 

TEXT-BOOK OF GEOLOGY. By Arcu. Gerxkiz, 
LL.D., F.R.S., Director-General of the Geological Survey of Great 
Britain and Ireland, and Director of the Museum of Practical Geology, 


| 
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London, formerly Murchison Professor of Geology and Mineralogyin the | 


University of Edinburgh, &c. With numerous Illustrations. 
Edition. Sixth Thousand. Revised and Enlarged. 
CLASS-BOOK OF GEOLOGY. 
Author. With upwards of 200 New Illustrations. 
PHYSICAL GEOGRAPHY, 
LESSONS IN. By the same Author. 
Feap. 8vo. 45.6d. (Questions, 1s. 6d.) 


8vo. 28s. 
By the same 
Crown 8vo. ros. 6d. 
ELEMENTARY 


With numerous Illustrations. 


Second | 


PRIMER OF PHYSICAL GEOGRAPHY. By | 


the same Author. With numerous Illustrations. New Edition. 
Juestions. 18mo. 15. [Science Primers. 
OUTLINES OF FIELD GEOLOGY. 


same Author. With numerous Illustrations. Crown8vo. 3s. 6d. 


PRIMER OF GEOLOGY. By the same Author. 
THE SCENERY OF SCOTLAND, 


connection with its Physical Geology. By the same Author. With 
numerous Illustrations. Crown 8vo. 12s. 6d. 

A TREATISE ON ORE DEPOSITS. By J. ArrHurR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Eléve de 
1.Ecole des Mines, Paris ; Author of ‘*‘ A Manual of Metallurgy,”’ “‘ The 
Mining and Metallurgy of Gold and Silver,’? &c. With numerous 
Illustrations. 8vo. 255. 


GEOGRAPHY. 
A NEW GEOGRAPHICAL SERIES. 
Edited by ArcHIBALD Gerkik, F.R.S., Director-General of the 
Geological Survey of the United Kingdom. 

VOL. I. THE TEACHING OF GEOGRAPHY. 
A Practical Hand-book for the use of Teachers. By ARCHIBALD 
GEIKIE, F.R.S, Director-General of the Geological Survey of the 
United Kingdom, and Director of the Museum of Practical Geology, 
Jermyn Street, London; formerly Murchison Professor of Geology and 
Mineralogy in the University of Edinburgh. Cr. 8vo. 2s. 

CLASS-BOOK OF GEOGRAPHY. By C. B. 
CLARKE, M.A., F.G.S., F.R.S. New Edition, with Eighteen 
Coloured Maps. Fcap.8vo. 3s. 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and ALICE STOP- 
FORD GREEN. With Maps. Fcap. 8vo. 3s. 6d. 

A PRIMER OF GEOGRAPHY. By Sir GEORGE 
GROVE, D.C.L. With Illustrations. 18mo. 1s. [Science Primers. 


ANCIENT GEOGRAPHY. | 
MANUAL OF ANCIENT GEOGRAPHY.  Trans- 
lated from the German of Dr. HEINRICH KIEPERT. Cr. 8vo. 55. 


HISTORY. | 

SHORT HISTORY OF THE_ ENGLISH | 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
Genealogical Tables, and Chronological Annals. Crown 8vo. 8s. 6d. 
126th Thousand. 

ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘‘Short History of the English People.” By C. W.A. TAIT, 
M.A., Assistant Master. Clifton College. Crown 8vo._ 35. 6d. | 

GENERAL SKETCH OF EUROPEAN HIs- 
TORY, By EDWARD A. FREEMAN, D.C.L. New Edition, 


mee and enlarged, with Chronological Table, Maps, and Index. | 
18mo. 35, 


viewed in 


With | 


B |THE ECONOMICS OF INDUSTRY. 
y the | 


2s. 6d. 
| PRIMER OF POLITICAL ECONOMY. 


With numerous Illustrations. New Edition. 18mo. 1s. [Science Primers. | 


POLITICAL ECONOMY. 

THE PRINCIPLES OF POLITICAL ECONOMY. 
By Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 
of ‘‘ The Methods of Ethics.”” Second Edition. 8vo. 16s. 

A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S._ Sixth Edition, revised. 
with a chapter on ‘‘ State Socialism and the Nationalisation of the Land,” 
and an Index. Crown 8vo. ras. 


POLITICAL ECONOMY. By Francis A. WALKER, 


M.A., Ph. D., Author of *‘ Money,”’ ‘‘ Money in its Relation to Trade,’’ 


&c. 8vo. 10s, 6d 

A BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author of 
**Money,” ‘‘ Money in its Relation to Trade,” &c. Crown 8vo. 6s. 6d. 


POLITICAL ECONOMY FOR BEGINNERS. By 
Mrs. FAWCETT. New Edition. With Questions, &c. Fceap. 8vo. 


2s. 6d. 
By Pro- 
fessor AJ MARSHALL and MARY P. MARSHALL. Fceap. 8vo. 


By W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. New Edition. 18mo. 
pS [Sctence Primers. 


'MENTAL AND MORAL PHILOSOPHY. 
|THE METHODS OF ETHICS. 


By Professor 
HENRY SIDGWICK, M.A., LL.D., &c. Third Edition. 
8vo. 14s. A Supplement to the Second Edition, containing all the 
important Additions and Alterations in the Third Edition. Demy 8vo. 


6s. 
THE HISTORY OF ETHICS, OUTLINES OF, 
FOR oy gee By HENRY SIDGWICK, M.A., 


LL.D., & 6d. 
| THE ELEMENTS OF THE PSYCHOLOGY OF 


COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc, 
(Edin.), Ex-Principal.of the General Assembly’s College, Calcutta. 
Second Edition, revised and improved. Crown 8vo. 6s. 6d. 

STUDIES IN DEDUCTIVE LOGIC. By the late 
W. STANLEY JEVONS, LL.D., M.A., F.R.S. Second Edition. 
Crown 8vo. 6s ‘ 

LESSONS IN LOGIC, INDUCTIVE AND DE- 
DUCTIVE. By W. STANLEY JEVONS, LL.D., M.A., F.R.S. 
New Edition, With numerous Illustrations. Fcap. 8vo. 3s. 6d. 

A TEXT-BOOK OF DEDUCTIVE LOGIC FOR 
THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lond. and 
Edin.), Professor of Logic and Philosophy, Presidency College, Cal- 
cutta. Third Edition. Globe8vo. 4s. 6d. 

PRIMER OF LOGIC. By W. STANLEY JeEvons, 
LL.D., M.A., F.R.S. New Edition. 18mo. 1s. 

[Science Primers. 

PSYCHOLOGY.—I. THE COGNITIVE POWERS. 
Il. THE MOTIVE POWERS. By James McCosn, D.D., LL.D., 
Litt.D., President of Princeton College, Author of ‘‘ Intuitions of the 
Mind,” ‘ Laws of Discursive Thought,” &c. Crown8vo. 6s. 6¢. each. 


CRITIQUE OF PURE REASON. By IMMANUEL 


KANT. In commemoration of the Centenary of its first Publication. 
Translated into English by F. Max Mi iier. With an Historical 
Introduction by Lupwic Noirf. Twovols. Demy 8vo._ 16s. each. 
Vol. I. HISTORICAL INTRODUCTION, by Lupwic NorrE; &c. 
Vol. 11. CRITIQUE of PURE REASON, translated by F. Max MULLER. 
For the convenience of students these volumes are now sold separately. 
Of Prof. Max Miiller’s translation of the ‘* Critique of Pure Reason,” the 


Times says :—‘‘ Through this translation Kant’s work has for the first time 


| become international—the common property of the whole world.” 
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HISTORY OF ENGLAND. By EpitTH Tuomp- | AGRICULTURAL CHEMICAL ANALYSIS, A 


SON. New Edition, revised and enlarged, with Maps. 18mo. 2s. 6d. 

A HISTORY OF ENGLAND FOR BEGINNERS. 
By ARABELLA BUCKLEY, Author of ‘‘A Short History of Natural 
Science.” With Maps. Globe 8vo. 35. 

OUR NATIONAL INSTITUTIONS. A Short 
Shock for Schools, By ANNA BUCKLAND. With Glossary. 
18mo. 1s, 

THE VICTORIAN HALF-CENTURY. By 
CHARLOTTE M. YONGE, Author of “The Heir of Redclyffe,” 

Cameos from English History,” ‘A History of France,” &c. With a 
new Portrait of the Queen, Crown 8vo, paper, 1s.; cloth, 1s. 6d. 





Handbook of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon Leitfaden fiir die Agriculture Chemische Analyse, von 
Dr. F. KROCKER. Crown 8vo. 75. 6d. 


ELEMENTARY LESSONS IN THE SCIENCE 


FIELD AND 


MACMILLAN & CO., LONDON. 


OF AGRICULTURAL PRACTICE. By Professor H. TANNER. 
Feap. 8vo. 35. 6d. 
GARDEN CROPS, DISEASES OF. 
Chiefly such as are caused by Fungi, By WORTHINGTON G. 
SMILH, F.L.S. Feap.8vo. 45. 6d. 
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NEW HISTOLOGICAL MICROSCOPE, with } 3 and I- inch  Dbietion, in Mahogany Case. 


for Student’s Purposes, £4 1 


ILLUSTRATED CATALOGUE OF MICROSCOPES. 


The Best Ineteuiesdl 


CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTs, 


vither of the above sent Post Free on application to 


313 HIGH HOLBORN, LONDON, W.¢, 


ESTABLISHED 1837. 
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WATKIN 
ANEROID BAROMETER. 


THE NEW PATENT 


SOLE 


JAMES J. 











MAKER: 


HICKS, | 


Wholesale Manufacturer of 


e 


All kinds of Meteorological Instruments, &°¢., 


8,9, & 10 Hatton Garden, London,£.C¢. 





HARVEY & PEAKE 


[By Appointment to the Royal Institution of Great Britain,} 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 


LEWIS WRIGHT’S 


PROJECTION POLARISCOPE. 


Showing axes of Crystals, &c., on a well illuminated 
and flat field. 
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SMavy BE HAD OF ALL OPTICIANS. 


A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.””—WoORDSWORTH. 





No. 949, VoL. 37. 7 THURSDAY, 





Pugiewed as a Newspaper at the General Post Office. ] 





Vol. XXII. New Series, Vol. 11.—Part II. 
Now Ready, Price 6s. With Seven Plates. 


THE JOURNAL OF ANATOMY AND | 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 


ONDUCTED BY 
Profs. HUMPHRY, TURNER, and MCKENDRICK. 


Contents. 
. F. Tuckerman, M.D. Tongue and Gustatory Organs of Fiber zibethicus. | 
(Plate VIL.) 
. F. Smith, M.R.C.V.S. Histology of Skin of Horse. (Plate VIII.) 

3. H. J. Neilson, M.D. Observation of Pupil as Guide in Administration 
of Chloroform. (Plate IX.) 

. J. B. Haycraft. Experiments which show that Fibrin-Ferment is 
absent from Circulating Blood. 
. R. W. Shufeldt, M.D. Comparative Data from 2000 Indian Crania. 

6. W. A. Lane, M.S. Can Existence of Tendency to Change in Form of 
Skeleton of Parent Result in the Actuality of that Change in | 
Offspring ? 

7. G. A. Atk <inson, M.D. 

. Prof. Struthers, M.D. Anatomy of Jlegaptera longimana. 
(Plates X., XI., and XII.) 

». R. Howden, M.B. Variations in Hippocampus Major and Eminentia 
Collateralis. (Plate XIII.) 

10. Prof. Windle, M.D. On Arteries forming Circle of Willis. 

it. J. T. Wilson, M.B. Innervation of Axillary Muscular Arches in Man. 

12. Prof. Sir W. Turner. Pineal Body in Brains of Walrus and Seals. 

13. W. P. Mears, M.D. Abnormal Distribution of Arteries and Veins in Neck. 

14. Notices of New Books. 

15. Proceedings of the Anatomical Society of Great Britain and Ireland, 

WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London; 
and 20 South Frederick Street, Edinburgh. 


Now Ready, Vol. VILI., Part Il. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, — the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford: and in America of Prof. H. P. BOWDITCH, of Boston ; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore ; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Suton will be sent on application. 


THE RADIO-MICROMETER, 


For measuring radiant heat, designed by Mr. C. V. Boys, au 
lescribed by him in a paper read before the Royal Society on 
March 24, 1887. 


han fostrament 1 1s more sensitive than any arrangement of Thermopile 
vaivanometer, and is one rapid and dead beat in its action, 


Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. 


Pharmacology of Nitrites and Nitro-Glyceri ne. 
Part IL. 





JANUARY 5, 1888. 


JANUARY 1888. | 


| polariscope. 
pair ; with pebble lenses in best steel frames, from 10s. 6d. per 





The Company are aj 
¢ pointed A 
f which is kept in ste a ed Agents for the Microscopes of Zeiss, a supply 





[PRICE 15 CENTS. 


[All Rights are Reserved. 








OUR EYES. 


BROWNING’S IMPROVED METHOD OF SUITING THE 
SIGHT WITH SPECTACLES 


Either Personally or by Correspondence 


BROWNING’S AXIS-CUT PEBBLES are the most perfect 
lenses made, being cut from pure crystals of Brazilian pebble at 
right angles to the axis, and every lens tested separately by the 
Spectacles of superior quality from 4s. 6d. per 


pair ; and in gold frames from £1 3s. 6d. Full particulars of 
Browning’s Method of Suiting the Sight by Correspondence, 
and Testimonials, post free. 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA'S NEW YEAR'S _ 





USEFUL AND 
ORNAMENTAL. 
saquvMdn 
GQNV VANIND ANO 


& FIELD GLASSES, 
OF EVERY DESCRIPTION. 
Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the world. 


OPERA, RACE; 


NEGRETTI & ZAMBRA, 


OpTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE ‘Quzen, 
HOLPORN VIADUCT E.C. 
3ranches :—45 CORNHILL ; 122 RE }GENT STREET. 
Photographers at the CRYSTAL PALACE. 
N. and Z.'s Lar ge Illustrated Catalogue, 12co Engravings. Price 5s. 64. 
Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.” 
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KEBLE COLLEGE, OXFORD. 
NATURAL SCIENCE SCHOLARSHIP. 
An Examination wi:l be held at the above College, beginning TUESDAY, 
March 20, 1888. The Scholarship will be worth £60 a year, tenable for four 
years, and the Scholar’s laboratory fees will be paid. ‘The Examination 


will include Biology, Chemistry, and Physics, but all of these subjects need 
not be offere 





Particulars - may be obtained from Epwarp B. Poutton, Wykeham 
House, Oxford. 
CENTRAL INSTITUTION 


OF THE 
CITY AND GUILDS OF LONDON 
INSTITUTE. 
TECHNICAL CHEMISTRY. 
on the CHEMISTRY OF OILS (Mineral and 


Dr. A. K. MILLER, Assistant in Research 
Fee for 


A Course of Lectures 
Vegetable) AND FATS, by 
Laboratory, will commence on MONDAY, January 23, at 4 p.m. 
the Course, £1. 

on further particulars apply at the Central Institution, Exhibition Road, 


PHILIP MAGNUS, Organizing Director. 


CENTRAL INSTITUTION 
CITY AND GUILDS OF LONDON 
INSTITUTE. 





TECHN 
TRICAL, AND CHEMICAL ENGINEERS. 


A Course of PREPARATORY INSTRUCTION for Students, who may wish to 
pass the Entrance or Matriculaticn Examination 
September next, will be held at the Institution during the Spring and 
Summer Terms, to commence JANUARY 17, 1888, under the direction of 
the Professors. 


Engineering ove oe ene Prof. _ vwin, F.R.S., M.I.C.E. 
Chemistry eo ese = Prof. MSTRONG, F.R.S., Ph.D. 
Mechanics and Mathematics... Prof. ie NricI, F.R.S., Ph.D. 
Physics Prof. Ayrton, F.R.S. 


For further particulars apply at the CenTrAL Institution, Exhibition 
Road, London, S.W. 


PHILIP MAGN 


UNIVERSITY COLLEGE, LONDON. 
GEOLOGY 
PROF. BONNEY’S LECTURES. 
(2) Geology, Petrological, Physical, and 
about Sixty | ectures, beginning January 11. 
(2) Economic Geol gy. Course of about 
January 13. 


For times and for arrangements for Special Instruction, 
J. Ms. HORSBURGH, 


TUS, Organizing Director. 


Stratigraphical. Course of 


Twenty Lectures, beginning 


apply to 
M.A,, Secretary. 





~ OWENS COLLEGE, MANCHESTER. 


LENT TERM BEGINS on TUESDAY, January 10. NEW STU- 
DENTS will be admitted on MONDAY, January g, and following days, 


between 10.3 ) p.m. 





a.m. and 2.3 


H. W. HOLDER, M.A., 


Ragnar. 


HOUSE with 5 Bedrooms and 3 ‘Sitting: 


rooms, specially adapted for anybody requiring Heated Chambers for 
Germ-hatching, and light, as there are two inclosed Heated Chambers and 
a Glass Conservatory, all heated from the kitchen boiler, and a large 
hot-water cistern, which also serves for the bath. The house was 
finished by ‘T. Curisty, F.L.S., for his own use. It has lately been 
let to a West-End Solicitor at £100 a year. Every arrangement is 
made for growing Creepers and also Flowers. The drainage has been 


specially attended to. Situated at 64 Claverton Street, S.W., which is 
within a shilling fare of all the Museums.—Apply to T. Curisty, 25 
Lime Street. The keys are at No. 62, next door. Rent £80 per 
year. 


DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &c. 


the anatomy of Rabbit, muscles, circulatory 


, clearly dissected and displayed in 


&c., being 


Dissections in spirit showing 

and urinogenital organs, brain, &c. 
and urinary organs, glands, 
by keys. 


MOORE BROTHERS, 
15 KREMLIN DRIVE, TUF BROOK, LIVERPOOL, 
Awarded Seven Medals and Three Diplomas. 


16 jars. All muscles, nerves, 


numbered, accompanied 


YICAL EDUCATION FOR CIVIL, MECHANICAL, ELEC: | 


| tried ability as Teachers. 








of the Institution in | 





LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 
(Now carried on by his Son and Brother), 


Who last week sent to his Subscribers Trout Ova, with sketch and 
description. He also sent out Melicerta ringens, M. janus, Limnias cerato- 
phylli, Stephanoceros, Volvox globator; also Amoeba, Hydra, Vorticella 
Crayfish, and other Specimens for (Huxley and Martin’s) Biological Lobes 
tory work. 

Weekly announcements will be made in this place of Organisms T. F 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 18 
or Twelve Tubes for 10s. 6d. 





Portfolio of Drawings, Eleven Parts, 1s. each. 





EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 


The object of the School is to afford a Sound Education, which will fie 
boys for either Professional or Commercial life. Most careful attentionis 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming “encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—F or Prospectus and particulars, apply to the PRINCIPAL. 





AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides fu 
instruction in the practice and science of Agriculture and Estate Manage 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages :—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and thei 
A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated te 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on applicationto the PRINCIPAL. 


Fee 





PRACTICAL BIOLOGY, CHEMISTRY, 


PHYSICS, MATHEMATICS, &c.—Evening Classes at King’s Cross 
by the Tutors of the University Correspondence Classes, T. W. SHORE, 






M.D., B.Sc., H. F. MORLEY, D.Sc., M.A.. J. M. LIGHTWOOD 
M.A., &c. Prep aration for all Examinations, especially those of the 
London University. Also Preparation by Corres} ondence. V 
successful. More Candidates passed the B.A. 1887 than from 


other Institution. Secretary, Mr. E. S. Weymoutn, M.A., 38 C 


church Road, Brondesbury, London, N.W. 





TO BIOLOGISTS. —Well-preserved Speci 


mens fixed by osmic or sulpho-picric, &c., or diving, by arrange! 
Grantia, Sycon. Leucosolenia, Sarsia, Rhizostoma, Alcyonium, Ac 











Peachia, Antedon, Ophiura, Asterina. Spatangus, Echinus, Sy} 
Planaria, Nemertes, Aphrodita, Polynce, Marphysa, Nereis, S 
Chetopterus, Lepas, Apus, Ne ebalia, Mysis, Palemon, ( 

As 


Nymphon, Lutraria, Haliotis, Aplysia. Fiona, Sepia, Sepiola, 





Clavelina, F rag arium, Botryllus, Balanoglossus (“* Saver 
Keeh.), Amphioxus, Lepadogaster, &c., at very moderate c 
Also, Micro-mo unts, and Cabinet Specimens in every branch 


Cleveland Road, Jersey.—Lists on application 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 


E. WARD, 249 Oxford Street, 


Microscopic Slides, Book is ns, Diagrams, 
Sketches, &c., 


SINEL, 





Manchester, 


Pen and 


From 


‘The List. which includes some choice productions from the Owen College 
(by permission), post free for One Stamp. 
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FH. BUTLER, A.R.S.M., &c., S H A N D A be D 
148 BROMPTON ROAD, LONDON, S.W. Pays HALF A MILLION ANNUALLY 
i : sh seri ottis cS} SCa is’ idc in Death Claims. 
et wy se Tents yy gh a gyn Fv Sd nt yo. meng L| = E Its INVESTED FUNDS exceed 63 MIL- 


Yevonian B gC INV] d i 5 : 
AM trnaaemcaet oS of Rare Minerals from the West of England. LIONS, increasing yearly, and the New 


: TLE reer : ow offer speci 5 Business for the last Bonus period exceeded 
. TLER has recently acquired and can now offer specimens from Bus I cceed 
acieuenmae Collection of the late Ronert Hunt, F.R.S. , 37 — transacted by any of the Scottish 
Small Collections of Minerals, Rocks, or Fossils, each in Case, suitable Afe ces. 
1 and for Presents or for Tuition, from 2s. 6d. 83 KING WILLIAM STREET, E.C. 
-erato- 


icella, MADE WITH BOILING WATER. 


a See) CULL eee 
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LecToRS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
eas aa. | GRATEFUL—COMFORTING. 
r RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
sik TIONS FOR STUDENTS AND PROSPECTORS. 
VerRY FINE POLISHED SECTIONS OF AMMONITES AND 
4 NAUTILI. . MADE WITH BOILING MILK. 
New SERIES OF RocKsS. MICROSCOPIC SLIDEs. = - eo RS e 
9 Hammers, Chisels, and Blow-pipe Apparatus. Paice 02. 6d., port fam. 
PRIVATE LESSONS AND EVENING CLASSES. 
CaTALocuEs on ArPLicaTion. DISEASES OF THE VEINS, 

SAMUEL, Exe Ww SON | More especially of Venosity, Varicocele, Hemorrhoids, and Varicose Veins, 
will fit 277 STRAND. LONDON > and their Medical Treatment. 
tion is ’ ’ | 
Eas Ouperine Meshith Steen. By J. COMPTON BURNETT, M.D. 
highes ae | J. EPPS & CO.. 170 Piccadilly, and 48 Threadneedle Street. 
se sub- = aa 
cours JAMES R. GREGORY, |NORTH BRITISH AGRICULTURIST, 
public Sitconstnetet anil Gadlowtst the chief Agricultural Journal in Scotland, circulates extensively among 
| good TEENETEETSE ANE \Olagtst. | Landowners, Farmers, Resident Agents, and others interested in the 
a SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, | management of land throughout the United Kingdom. 

LECTURERS, — MUSEUMS, &c. EVERY REQUISITE FOR | The AGRICULTURIST is published every Wednesday afternoon in time 
= PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- | for the Evening Mails, and contains Reports of all the principal British and 
, TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST |} frich Markets of the week. 

‘ STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS an i 2 oe " 
NOW READY. The special attention of Land Agents is directed to the AGRICULTURIST 
. i . as one of the best existing papers for Advertising Farms to be Let and Estates 
New Catalogue of Mineral Specimens, for Sale. 

5 Arranged for the Selection of Single Specimens, &c., with Prices, Also Advertisers addressing themselves to Farmers will find the AGRICUL” 
Studies New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, | TURIST a first-class medium for reaching that Class. 
Land- Collections, Hammers, and Microscopic Sections of Rocks. Price 3¢@. By post 33d. Annual Subscription, payable in advance, 145. 
les full And may be had post free on application at the Repository and Museum, : ar 
anage- : Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
mistry, 88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. London, E.C. Money Orders payable to C. and R. ANDERSON 
cation. = Sa Bi rs ee iy = 


1 their GEOLOGICAL COLLECTIONS. On the rst of every Month, Price Sixpence. 
ed and THE ENTOMOLOGIST: 


ated to Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. roo Specimens, 25s.; | AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Fees 200 ditto, sos. The best value obtainable. 74s 7 ‘ 
Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, Reet hp Pos S.C 
and other Geological Requisites. With the Assistance of 


FREDERICK Bonn, F.Z.S. RICHARD SouTH. 


RY, T oa Oo M A S D " = U S S = L s Epwarop A. Fitcn, F.L.S. | J. JENNER WEIR, F.L.S. 


F, BucHANAN WuirTE, M.D. 




























to PRIZE MEDALLIST, HEALTH EXHIBITION, _ Contains Articles by well-known Entomologists on all branches of the 
‘OOD. | Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
by 78 NEWGATE STREET, LONDON, E c | Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
Ve . ° ais Lists of Duplicates and Desiderata. 
m - R ic HA - | Woopncur In_ustraTions and occasional LIrHoGRAPHED and CHRoMo- 
Chat LITHOGRAPHED PLATES. 
Christ- 
RD AN DERSON & CO., SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
ae Successors to SANDERSON & CO. (Established 1852). 
yeci- Patronized by H.M. the QUEEN. Contractors to H.M. Gowernment. | On the rstof every Month. 
Manufact 5 very descripti | 
erent anufacturers and Erectors of every description of } jou RNAL OF BOTAN y, 
ctinia, | 
ynapta, | BRITISH AND FOREIGN. 
she Edited by James BritTEn, F.L.S., British Museum. 
ecidies ConTENTS :—Original Articles by leading Botanists.—Extracts, and 
jensis, | Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
harges. | Proceedings of Societies. — 3 
ch.—]J. = = = Price rs. 3¢. Subscription for One Year, payable in advance, r2s. 
ELECTRIC BELLS London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
— = - — > | 
SPEAKING-TUBES, fc, dc, | 
CHURCH-SPIRES AND CHIMNEY-SHAFTS | THE ‘* HANSA,” 
REPAIRED. | Published since 1864 in Hamburg, is the only independent professional paper 
ES EIGHT FIRST-CLASS PRIZE MEDALS. | in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Price-Lists Post Free. | Reviews, Reports, Advertisements. Strict eye kept upon the development 
‘ pas of Maritime Affairs in every respect. Every second Sunday one Number in 
22 Kirkgate Buildings, Huddersfield, 4to at least ; frequent ne ements and ——e. agg ope at any time; 
preceding numbers of the year furnished subsequently. Price r2s. for twelve 
F LEADENHALL HOUSE, 101 LEADENHALL STREET, months. Advertisements 4d. a linewidely spread by this paper; considerable 
d Ink abatement for 3, 6, r2 months’ insertion. Business Office: Aug. Meyer and 
L EG. u vy 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freepen, M.Re 





Telegrams—“ TONNERRE LONDON.” Sambusn, Alenander Bueet, 6. 
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WESLEY COLLEGE, SHEFFIELD 
(AFFILIATED TO THE LONDON UNIVERSITY IN 1844). 


Governor and Chaplain... si aed 
Head Master 


Rev. W. H. DALLINGER, LL.D., F.R.S., &c. 


H. M. SHERA, Esq., M.A., LL.D. 


Assisted by eight ‘University and twelve Assistant Masters and Professors. 


Thorough Training in Classics, Mathematics, Chemistry, Modern Languages, &c., &c. 
Anatomy, Physiology, and Botany, by Dr. DALLINGER. A Junior School in admirable proficiency. 
The Spring Term will commence on TUESDAY, January 17. 


Governor or Head Master. 


Biology, including Animal Types 
For Prospectuses, apply to the 











EsTABLISHED 1852. 


CAMERAS, LENSES, 
Apparatus for Enlarging, 


Magic Lanterns. 





PERKEN, SON, & RAYMENT 


ee for the Mien ONLY. 


rit 


CATALOGUE aaa 


. Thermometers, 

Barometers, 
Microscopes, & 

y Scientific Apparatus. 


99 HATTON GARDEN, LONDON, E.C. 





ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD. 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descriptive Catalogue, price 
412 12s.—R. DAMON, F.G.8., Weymouth. 

Sent by og pena Catalogue of Objects and Collections in Zoology, 

Geology, &c., 


ELEMENTARY TEXT-BOOK OF 
TROPICAL AGRICULTURE. 


(Specially adapted for use in Jamaica Schools.) 


The following Resolution was passed by the Honourable the Legislative 
Council of Jamaica on the roth day of April, 1887 :- 

‘* That a premium of £100 be offered for the production of the best Prac- 
tical Elementary Text-book of Tropical Agriculture as specially applicable 
to Jamaica, and embodying the first principles of Agriculture, which shall be 
submitted to the Government on or before May 1, 1888 ; particular regard 
being had to simplicity, brevity, and freedom, so far as possible, from 
technical terms. 

‘* Examiners to be appointed by the Governor to decide on the merits of 
the Books submitted, with power to the Governor to withhold the premium 
should said Examiners report that no one work is of sufficient excellence. 

‘* The Book receiving the premium to become, so far as Jamaica is con- 
cerned, the property « f this Government. who will issue it for c ompulsory use 
in all Schools under Government Inspection, with such additions, omissions, 
or alterations as may be deemed necessary ; but the rights and property of 
the Author to be reserved to him in respect of all other Countries than this 
Island.” 

In conformity with this Resolution the Government of Jamaica offers a 
premium of One Hundred Pounds for the best Elementary Text-book of 
‘Tropical Agriculture for use in Schools and applicable to Jamaica. 

As the object of the Manual is to create in the mind of the young an early 
and intelligent interest in the soil and its products, it must in plan and style 
be practical and popular rather than theoretical and technical. It will be 
expected to treat of— 

I. Tue ELEMENTS OF AGRICULTURE, including notices of the following 
matters ; So1ts—Their composition or elements, their variety, the different 
purposes they serve, &c. Ptant Lire—Its nature, how nourished and pro- 
pagated, how it varies according to soil and other conditions, how improved 
by selection of seeds, &c. CtimaTE—Its influence on plant life, its depend- 
ence on elevation, exposure, &c. Manures—Natural and artificial, as plant 
food, the purposes served by various manures and other plant food. Rora- 
TION OF Crops, DRAINAGE AND IrRRIGATION—The reasons for them and 
the various ways in which they are effected. T1LLaGe OPERATIONS, includ- 
ing notices of implements of various kinds and their uses, with hints on 
pruning, grafting, &c 

II. AGricuLTURAL Propucts, prominence being given to the propagation 
and cultivation of Economic Plants, removal of pests, preparation and packing 
for market, the produc ts to be arranged in some convenient order for teaching 
purposes, such as *‘GrRounD Provisions” and VeGeTABLES—FRUITS— 
Bananas, Oranges, Pine Apples, &c.—Srices, Pimento, Nutmegs, Ginger, 
&c.—Correr, CHocoLate, Tea, SuGAR.—DrvueGs, Cinchona, Castor Oil, 
Sars aparilla, &c.—Topacc '0—DYE s, Annatto, Turmeric, Logwood, &c.— 

*IBRES—FORAGE 

While the Manual will be expected to treat of such matters as are named 

above, this outline is neitherintended to be complete nor obligatory, but only 
53 








to afford a general indication of the kind of Text-book required. Part 
should not exceed one-third of the whole. The Book is to be written in 
English ; the lang yuage is to be as free from technicalities as is compatible 


with accuracy ; and ad: aptation to the purposes of tuition will be regarded as a 
primary excellence. It is not expected that the book when printed will 
exceed 150 pages of 400 words on each page. ‘The Governor of Jamaica will 
appoint three gentlemen to adjudge the premium, and will hold the copy- 
right for Jamaica of the successful manuscript. 

Manuscripts are to be forwarded to the Colonial Secretary, Head-Quarter 
House, Kingston, Jamaica, on or before August 1, 1888. Each manuscript 
to have a motto and to be accompanied by a sealed envelope bearing on the 
— the same motto, and inside the name and address of the Author. 
nsuccessful manuscripts will be returned. 








WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 EssEX STREET, STRAND. 

Their last published Catalogues are 
Astronomy, 900 Titles, 2¢.; Conchology, 900 Titles, 2d. ; 
Botany, 2000 Titles (6d.) ; Entomology, 800 Titles (2d .)3 
Geology, 1200 Titles (4¢.). PosTAGE FREE. 





Now Ready, in Two Sizes, 6}¢. and 2d., Post Free. 


LONDON WEATHER CHART, 1888. 


By B. G. JENKINS, F.R.A.S. 
One of cur most distinguished astronomers writes :—‘“‘ I wish you all 
success in your magnificent attempt to predict the weather of next year.” 
London: R. MORGAN, 33 Westow Street, Norwood, S.E. 





GEOLOGY AND CHEMISTRY.—Wanted, 


for Australia, a young, energetic, scientific man, thoroughly well up in 
Geology and Chemistry, whose primary duty would be to search for 
and discover materials for the manufacture of Portland Cement, and 
whose chemical knowledge would enable him to test such materials as 
well as the cement made therefrom. One having in addition general 
chemical knowledge in other departments would have the preference 
To a satisfactory applicant the appointment would doubtless prove a 
first-class one, and lead most probably to a good permanent position 
Apply, with copies of testimonials, and particulars of age, acquirements, 
and present occupation, also salary expected, to X., care of J, TERY AND 
Co., 7 Great Winchester Street, London, E.C 


DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & CoWare, Broadway Chambers, Westminster. 


FOREIGN BOOKS AT FOREIGN PRICES. 
WILLIAMS & NORGATE’S SCIENTIFIC 


BOOK CIRCULAR. No. 53. Post free. (Natural History, Physics, 
Astronomy, Chemistry, Medicine and Surgery.) 




















14 HENRIETTA STREET, COVENT GARDEN, LONDON; and 
20 SOUTH FREDERICK STREET, EDINBURGH. 
rit 
P 


Mithematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


a4 2 fi r 

W. F. S. obtained the only Medal in the Great Exhibition of 3 > 
Excellence of Construction of Mathematical Instruments, and the -_ 
Gotp MeEpat in the International Inventions Exhibition 1885 for Mathe- 


matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C 
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SUBSCRIPTIONS TO “NATURE.” 
ee ee ee ee 
Half-yearly .- - + + e+ + eee + ee 0 T4 
Quarterly... 2+ see eee eee 7 


ano 


To the United States, the Continent, &c. :— 


s. 
Vey 2c tice isecene 4 0 oe 
Half-yearly . - 6 + + © ee ee eo 0 TS 
Quarterly. 2+ ee eee eee eee e 8 


To India, China, and Japan :— 


oan 


s. 
pO ee a a ee ee 
ilrveny ok 6 oe ee ee 
Quarterly. 2.22 eee eee eens § 6 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. ~ gd. per Line a. 


Avner 


s. ° 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . ....1I 15 0 
Half a Page, ora Column. ......+-.-3 5 0 
Whole Page. .... +) bre, a ee 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


Biary of Socicties. 


LonpDON. 
THURSDAY, JANvuARY 5. 
Royat INsTITUTION, at 3.—The Comets: Sir Robert Stawell 
F.R.S. 


FRIDAY, January 6. 
GeoLocists’ ASSOCIATION, at 8.—On the Occurrence of Gold in North 
Wales: T. A. Readwin. 


SATURDAY, January 7. 
Rovat INSTITUTION, at 3.—The Stars : Sir Robert Stawell Ball, F.R.S. 


SUNDAY, January 8. 

Sunpav Lecture Society, at 4.—Time and Tide—the Romance of 
Modern Science: Sir Robert S. Ball, F.R.S. (With Oxy-hydrogen 
Lantern I}Justrations.) 

MONDAY, Janvary o. 

ARISTOTELIAN SOCIETY, at 8.—Darwinism in Relation to Design: G. J. 
Romanes. 

OponTOLoGiIcAL Society, at 8.—President’s Address.—Erosion in 
nection with some points in the Minute Anatomy of Enamel: A. 
Underwood.—A Note on Erosion: S. J. Hutchinson. 


TUESDAY, JANUARY 10. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—On the Evolution of a Charac- 
teristic Pattern on the Shafts of Arrows from the Solomon Islands: Henry 
Balfour.—Tattooing: Miss A. W. Buckland.—On the Occurrence of 
Stone Mortars in the Ancient (Pliocene ?) River Gravels of Butte County. 
California: Sydney B. J. Skertchly. 

INSTITUTION OF CiviL ENGINEERS, at 8.—The Use and Testing of Open- 
Hearth Steel for Boiler-making : the late Hamilton Goodall. 

WEDNESDAY, Janvary 11. 

GeotocicaL Society, at 8.—On the Law that governs the Action of Flo\ 
ing Streams ; R. D, Oldham.—Supplementary Notes on the Stratigraphy 
of the Bagshot Beds of the London Basin: Rev. A. Irving. —The Red- 
Rock Series of the Devon Coast Section: Rev. A. Irving. 

THURSDAY, Janvary 12. 

MATHEMATICAL Society, at 8.—On the Analogues in Space of Three 
Dimensions of the Nine-Points Circle : S. Roberts, F.R.S.—On Reciprocal 

Prof. H. Lamb, F.R.S. 

FRIDAY, JANvaRY 13. 

Roya AsTRONOMICAL Society, at 8. 





Ball, 


3 


Sf 





Theorems in Dynamics : 





| ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 


InsTITUTION OF CiviL ENGINEERS, at 7.30.—Railway-Engineering in | 


British North America : Robert J. Money. 


HAVE YOU COT THE ZA-ZAH, © VOICE FLUTE? | 
_ Any man, woman, or child who can speak or sing can play tunes upon it 
instantly, i ° 


Imitates the violin, violoncello, clarionet, animals, &c. 
No Keys. 
No Fingering. 
No learning wanted 
Played in Bands, in Concerts 
in Drawing rooms. 





_ ‘Dear Sir,—I played the Violoncello part to Gounod’s ‘ Ave Maria’ last 
night upon one of your Za-Zahs, with Piano accompaniment. It went ex- 
ceedingly well. My brother also introduced the instrument in his ‘ Nigger’ 
entertainment, and caused much amusement. Kindly send me six more. 

“s,m 
1s. ; post free, 1g. 2d. ; abroad, 1s. extra; Tenor Za-Zah, 1s. 6d. ; post 
free, 18. 8d. ; abroad, 1s. 8d. ex:ra. Bass Za-Zah, 28. 6d. ; post free, 28. 9d. 
inland. Small Orchestra of Seven, with Bass, 88. 6d., free inland. P.O. 
to Manufacturer, ‘ 


M. BARR, 384A BOW LANE, CITY, LONDON, E.C. 











BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodo» 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 


free, 15. 6d. 


- SECOND EDITION. | 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


Horst ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 








physicians for 


Dyspepsia, Mental and Physical Exhaustion, 

Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 

It makes a Delicious Drink. Invigorating end Strengthening. 


For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 
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Now Ready, Third Edition. 
ADAPTED TO THE NEW BRITISH PHARMACOPCEIA, 1885. 


Medium 8vo, Price 21s. 


A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician 
and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 
Edinburgh. 


ADAPTED TO THE UNITED STATES PHARMACOPCEIA BY F. H. WILLIAMS, M.D., 
BOSTON, MASS. 


‘Tt is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable . . 
undoubtedly the best treatise on the subject in the English language.” —British Medical Journal. 

‘* A work which marks a distinct epoch, a turning-point in the history of medicine. It is not a mere compilation . . . but jt 
is essentially a new departure breaking away from well-worn tracks into a new and almost unknown region.” — Medical Times 
Gazette. 


oR 


and 


BY THE SAME AUTHOR. 
DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 


This Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects, 
8vo, 10s. 6d. 


‘* Distinguished by accurate observation and original thinking, these papers have been largely instrumental in moulding current 
medical opinion in regard to many of the subjects with which they are concerned.” —Zdinburgh Medical Journal. 

‘*We can cordially recommend the volume, as one which combines much practical and technical information’ and sound 
common sense.” —London Medical Record. 


MACMILLAN & CO., LONDON. 





Profusely Illustrated, Price 6¢. ; by Post 8d. SIR STAFFORD NORTHCOTE. By LORD COLERIDGE. See 
THE ENGLISH ILLUSTRATED MACMILLAN’S MAGAZINE, 
MAGAZINE No. 339, for JANUARY. Price rs. 


For JANUARY contains— Tat NuMBER CONTAINS— 
t.—A°CHRISTMAS VISITOR. (Frontispiece.) From a Drawing by | 1—SIRSTAFFORD NORTHCOTE. By Lord Couerincr. 
Hugh Thomson. . .—PICTURES AT SEA. By W. Crark RussELt. 
2.—“ THAT GIRLIN BLACK.” Part II. By Mrs. Moteswortn. —FORESTRY. By Georce CaADELL. 
3-—ANTWERP. By Karuertne S. Macquorp. With Illustrations by 7} 


w nN 


r. R. Macquoit 4.—SOMETHING LIKE A BAG. By S. M. Burrows 
4—SAN MARTINO DI CASTROZZA. By Linpa Vittart. With 5.—DR. JOHNSON’S STYLE. By Dr. Birxseck HI. 
Illustrations by J. Talmage White. 6.—MY UNCLE’S CLOCK. 
—o 4g a OF RALPH HARDELOTL, Chaps. XI.—XIII. 7-—SOME DISTANT PROSPECTS OF ETON COLLEGE. 
y Prof. W. Minto. 9 _CACtr: - + ware ae. AS 
COACHING DAYS and COACHING WAYS.—* The Exeter Road.” | ®—SACHARISSA’S LETTERS. By Miss Cartwricnr. 
Part Il. By W. Ourram Tristram. With Illustrations by Herbert ».—CHRIS. By W. E. Norris. Chaps. 1V.—VI. 


Railton and Hugh Thomson. MACMILLAN & CO., LONDON. 
.—ET CATERA, By H. D. Tratte. : 


MACMILLAN & CO., LONDON. THE ZOOLOGIST : 


THE BREWERS’ GUARDIAN ; A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S.,:member of the 
British Ornithologists’ Union ; contains— 


“a 











A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


: eae 3 ig “ee ie a 
Review OF THE MALT AND Hop TrapvEs; AND WINE AND Spirit TRADE Original Articles by well-known naturalists in every branch of zoology; 








REcorp habits of animals; arrival and departure of migratory birds ; occurrence ot 

; rare birds; distribution and migration of British fresh-water fish ; new or 

The Organ of the Country Brewers. rare marine fish; local aquaria; British reptiles; British land and fresh- 

: “ water mollusca, with remarks on the haunts and habits of the species; and 

*‘ The Brewers’ Guardian’’ is p ublished on the evening of every alternate other matters of general interest to those who delight in natural history 

Tuesday, and is the onlyjournal officially connected with brewing interests. Reports of the Linnean, Zoological, and Entomological Societies. Reviews 

Subscription, 16s. 6¢. per ann m post free, dating from any guarter-day. of natural history books. Occasional translations from foreign zoologica 

Single copies rseach. Registered for transmission abroad. journals of important and interesting articles in various branches of zoology 

Se ae ee Dee NE eee = There are occasional woodcuts. 
THE ENTOMOLOGIST’S MONTHLY SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by C. G. Barrert, J. W. Dovctas, W. W. Fow.er, M.A, 


: THIS 
OLLOWAYS PILLS Rissa: 
F.L.S., R. McLacuian, F.R.S., E. Saunpers, F.L.S., and 


H. T. Stainton, F.R.S. Is a Certain Cure for all Disorders of the LIVER, STOMACE 
This Magazine, commenced in 1864, contains standard articles and notes AND BOWELS. A Great PURIFIER of the BLOOD; 4 


= - _ connected with Entomology, and especially on the Insectsof | Powerful Invigorator of the System, in cases of WEAENESS 
ne British Isles. ; 
Subscription—Six Shillings per Volume, post free. The volumes com- AND DEBILITY, and is unequalled in Female Complaints. 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets: the succeeding 











volumes may be had separately or together, at 7s. each. HEALTH RESORT.—BEXH ILL-on-SEA, 
London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 4% miles from Hastings, noted for salubrity of atmosphere and = 

: Paternoster Row. turesque surroundings. Furnished Apartments close to Station ane 

ek Sea, from 7s. 6d. weekly. Saturday to Monday, from 4s. Home oe 4 
N.B.—Communications, &c., should be sent to the Editors at the above forts for delicate children and invalids.—Mrs. W., 2 Devonshire Road, 


address. Bexhill-on-Sea. 
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CO.8 SCIENTIFIC WORKS, 





BIOLOGY. 


A TEXT-BOOK OF PHYSIOLOGY. ‘By MicHaeE. 
FOSTER, M.D., Sec. R.S., Professor of Physiology in the University 
of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. 215. 


ELEMENTARY PRACTICAL PHYSIOLOGY, A | 
COURSE OF. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, | 


Cambridge. Fifth Edition. Crown 8vo. 7s. 6d. 
PRIMER OF PHYSIOLOGY. By MICHAEL 


FOSTER, M.D., Sec.R.S., &c. With numerous Illustrations. 18mo. 
[Science Primers. 


1S. 
PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F.R.S. New Edition. With 
numerous Illustrations. Feap.8vo. 4s. 6d. (Questions on, 1s. 6d.) 
New Work for the Summer Session, on 
ELEMENTARY PRACTICAL HISTOLOGY. By 
WILLIAM FEARNLEY. With Illustrations. Crown 8vo. 7s. 6d. 
ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg-in- 
3Zaden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wales and Monmouthshire. With Addi- 


tions by the Author and Translator, With Two Hundred and Seventy 


Woodcuts. Medium 8vo. 12s. 6d. 

TREATISE ON COMPARATIVE EMBRYO- 

LOGY. By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of 

Trinity College, Cambridge. With Illustrations. Second Edition, 

reprinted without alteration from the First Edition. In 2 vols. 8vo. 

Vol. I. 18s. Vol. II. ars. 

ELEMENTSOF EMBRYOLOGY. By Prof. MicHaEL 
FOSTER, M.A., F.R.S., and the late F. M. BALFOUR, F.R.S. 
Second Edition, revised and enlarged. Edited by Apam SgpGwick, 
M.A., and WaLTeR Heape. With Illustrations. Crown 8vo. ros. 6d. 


ELEMENTS OF COMPARATIVE ANATOMY. 
By Profesor CARL GEGENBAUR. 
BELL, B.A. Revised with Preface by Professor E. RAY LAN- 
KESTER, F.R.S. With numerous Illustrations. 8vo. 21s. 

ANATOMY, LESSONS IN ELEMENTARY. By 


ST. GEORGE MIVART, F.R.S. With numerous Illustrations. 


Fcap. 8vo. 6s. 6d. 

A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes occurring in Disease. By A. GAMGEE, 
M.D., F.R.S., Professor of Physiology in the Victoria University, the 
Owens College, Manchester. 2 vols. 8vo. With Illustrations. Vol. 
I. 28s. [Vol. Ll. in the press. 

A COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By T. H. HUXLEY, F.R.S., 
assisted by H. N. MARTIN, B.A., M.B., D.Sc., Fellow of Christ’s 
College, Cambridge. New Edition, revised and extended by G. B. 
HOWES, Assistant Professor of Zoology, Normal School of Science and 
Royal School of Mines; and D. H. SCOTT, M.D., Ph.D., Assistant 


» 
ro 


Professor of Botany, Normal School of Science and Royal School of, | 


[Jmmediately. 


AN INTRODUCTION TO THE OSTEOLOG 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology inthe Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. 6d. 

AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Science and Royal School of Mines. With a Preface 
by Tuomas Henry Huxtey, F.R.S. Royal gto. 14s. 

A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 


Professor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 


Mines, With a Preface by T. H. HUXLEY, F.R.S. Crown 8vo. mM 


8v 8s. 6d. 
THE FERTILISATION OF FLOWERS. By Pro- | 


fessor HERMANN MULLER. Translated and Edited by D’ARCY 
W. TH )MPSON, B.A.. Professor of Biology in University College, 
Dundee. With a Preface by CHARLES DARWIN, F-.R.S. With 
numerous Illustrations Medium 8vo. 21 


STRUCTURAL BOTANY, OR ORGANO- 


GRAPHY ON THE BASIS OF MOKPHOLOGY. T. which are | 
added the Principles of Taxonomy and Phytography, and a Glossary | 


of Botanical Terms. By Professor ASA GRAY, LL.!). 8vo. ros. 6d. 


A Translation by F. JEFFREY | 


| B 1\OLOGY—continued. 


| PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF. By F. O. BOWER, D.Sc., F.L.S., Professor of 
Botany in the University of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s College, Cam- 
bridge. With a Preface by W. ‘T. TH1s—ELTON Dyer, M.A., C.M.G., 
F.R.S., F.L.S., Director of the Royal Gardens, Kew. Crown 8vo. 

Part I—PHANEROGAMA—PTERIDOPHYTA. 6s. 

Part Il.—BRYOPHYTA—THALLOPHYTA. 4s. 6d. 


| LESSONS IN ELEMENTARY BOTANY. By 


Professor OLIVER, F.R.S. New Edition. With numerous Iilustra- 


tions. Fcap.8vo. 4s. 6d. 
PRIMER OF BOTANY. By Sir J. D. Hooxer, 
K.C.S.1., C.B., M.D., F.R.S., D.C.L. With numerous Illustrations. 


New Edition. 18mo. ts. [Science Primers. 


THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. By Sir J. D. HOOKER, K.C.S.L,C.B., M.D., F.R.S., 
D.C.L. Third Edition, revised. Globe 8vo. tos. 6d. 


FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in University 
College, London, &c. With Illustrations, Extra fcap. 8vo. 6s. 6d. 


A DICTIONARY OF ECONOMIC PLANTS. 
Their History, Products, and Uses. By JOHN SMITH, A.L.S., &c. 


8vo. 145. 


DOMESTIC BOTANY: An Exposition of the 
Structure and Classification of Plants, and their Uses for Food, 
Clothing, Medicine, and Manufacturing Purposes. By JOHN SMITH, 
A.L.S., &c. With Illustrations. New Issue. Crown 8vo. 125. 6d. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W.F. DE VISMES KANE, M.A., M.R,I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. 1os. 6d. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS 
Reprinted from the Handbook of European Butterflies. Crown 8vo. 15. 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 
numerous Illustrations. Crown 8vo. 7s. 6d. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN. 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’s Hospital; Examiner 
in Materia Medica in the University of London, in the Victoria Uni- 
versity, and in the Royal College of Physicians, London ; late Examiner 
in the University of Edinburgh. Adapted to the United States Pharma- 
copeeia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Third 
Edition. Adapted to the New British Pharmacopceia, 1885. Medium 
8vo. 21s. 


TABLES OF MATERIA MEDICA: a Companion 
tothe Materia Medica Museum. By the same Author. With Illustra- 
tions. New Edition Enlarged. 8vo. 10s. 6d. 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tiibin- 
gen. Translated and Edited for English Students by DONALD MAC. 
ALISTER, M.A., M.D., B.Sc., F.R.C.P., Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s 
Hospital, and Teacher of Medicine in the University. With numerous 


Illustrations. Medium 8vo. i 
Part I.—GENERAL PATHOLOGICAL ANATOMY. Second Edition. 


12s. 6d. 
Part 11__SPECIAL PATHOLOGICAL ANATOMY. Sections I.— 
VIII. Second Edition. 12s. 6d. Sections 1IX.—XII. 12s. 6d. 


MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-( rzanisms. By E, KLEIN, 
M.D.. F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical school of St. Bartholomew’s Hospital. London. With 121 
Illustrations. Third Edition, Revised. Crown 8vo. 6s. 


MACMILLAN & CO., LONDON. 
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Pumping Salt Water at 
Colwyn Bay Hotel. 


P WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 


No Danger! No Gas! NoSteam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
tion! No skiiled labour! Willburn any kind of fuel! Costs less to work than any other kind of engine. 

| Bailey’s Hot-air Pump, Complete, ready forwork, to supply any quantity of Water up to 4000 Gallons 

daily, £32. Pamphlets and Particulars free. 


W. H. BAILEY & CO., Hypravutic Encingers, &c. ALBION Works, SALFORD, MANCHESTER. 
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Supplying a 
Mansion. 




















NEWTON &CO 
WANERS 
LONOON. 












of Lantern Polariscope. 

For Particulars of POLARISCOPES 
and MICRO-POLARISCOPES _for 
Screen Projection, LANTERN MI. 
CROSCOPES, OPTICAL and ELEC 
TRIC LANTER RNS, SLIDES, &c.jsee 
Catalogue, 4 Stamps. 

Scientific Apparatus of every Descrit 


tion for Colleges, Institutions, &c. 


NEW oye on POLARISCOPE FOR PROJECTION. Gives better results than any other form 


Silver Medal Inventions Exhibition 1885 


NEWTON & CO., 


Manufacturing Opticians to the Quees 

and the Government, Agents by AP 

pointment to the Science and Art Dept. 
3 Freer Street. Lonvon. 











NOW READY FOR PUBLICATION. 





Price to Subscribers, 10s. 6d. ; to Non- Sule wiles, 12s. 6d. 


LOND., 


A CHAPTER IN THE HISTORY OF METEORITES. 


By THE LATE WALTER FLIGHT, D.Sc. 
(With Seven Plates and Six Woodcuts. ) 
London : DULAU & co. » 37 Soho Square, W. 


F.R.S. 


(250 Copies printed). 








MACMILLAN AND Co., at the Office, 112 Fourth Av 





Printed by RicHarp Cray anp Sons,.at 7 and 8 Bread Street Hill, Que sen Victoria Street, in the City of London, and Published by 


enue, New York.—Tuurspay, January s, 1888. 














Further Particulars on Application. 
MAY BE HAD OF ALL OPTICIANS. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 950, VOL. 37.] THURSDAY, JANUARY 12, 1838. [PRICE 15 CENTS. 











[All Rights are Reserved. 


Registered as a Newspaper at the General Post Office. 


MICROSCOPIC OBJECTS, | NEW CHARTS OF SPECTRA 


| OF THE STARS, COMETS, NORTHERN LIGHTS, 
.. 2. SOLAR PROTUBERANCES, ETC. 


ALL GENERAL OBJECTS ARE NOW SOLD AT From the Observations and Drawings of 
DES VON FB. .&. VOeGeret. 


ONE SHILLING EACH. | "TABLE L 


Two Spectra of Stars of Class 1, three of Class 2, including the outbreak 
of the New Star in Cygnus. Two of Class 3, and the Spectrum of 


COLLECTIONS SENT ON APPROVAL. cael ee 


Spectrum of a Nebula, the Planet Uranus, a Comet, the Northern Lights, 
Solar Protuberances, &c. , 


NEW AND INTE The Charts are Printed in Colours in the highest style of Chromo- 
‘ lithography. The dimensions of the Charts are: Table J., 46” x 27”; Table 


ah” y of! 
I, 36” x 26”. 








Price of the two Charts, 125., or separate, 7s, each. Mounted on Linen, 
| with Rollers, and Varnished, £1 the Pair, or ros. 6d. each. 


R. AND J. BECK, JOHN BROWNING, 


68 CORNHILL, LONDON, E.c. 68 STRAND, LONDON, W.C. 


NEW LANTERN microscors|  NEGRETTI & ZAMBRA’S 
Oxvuvprocex or Evecratc Licut. | SELF.-REGISTERING THERMOMETERS. 


(Wright and Newton's Patent.) - 




















SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 


Free by Post. 
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NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c. : 

With Lime-light this Instrument shows a Flea 15 feet long as sharply as a It also indicates the present temperature as an ordinary thermometer. _ 
MagicLantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s The bell can be placed in the gardener’s cottage, or at any other. convenient 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- | spot. Price, including bell, battery, thermometer, and 50 feet of double 
Polariscope made. Particulars and Report of Royal Microscopical Society | Connecting wire, £1 tos. 


»n application. NEWTON & CO., NEGRETTI & ZAM BRA, 


Opticians To THE QUEEN AND THE GOVERNMENT OpTIcIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QuEEN, 
MAKERS OF EvERY DescrIPTION OF SCIENTIFIC AND PHYSICALAPPARATUS HOLBOR N VIADUCT, E.C. 
For CoLiecEs, InsTiTUTIONS, &c. SPECIAL OPTICAL APPARATUS FOR Branches :—45 CORNHILL; 122 REGENT STREET. 
Pouariscopy, Spectroscopy, &C., FOR SCREEN PROJECTION. Photographers at the CRYSTAL PALACE. : 
Full lilustrated Catalogues 6 Stamps. N. and Z.’s Large Illustrated Catalogue, raco Engravings. Price 5s. 6d. 


3 FLEET STREET, LONDON. Telephone No. 6583. 


Illustrated Price-Lists ey 
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CENTRAL INSTITUTION 


OF THE 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL EDUCATION FOR CIVIL, MECHANICAL, ELEC- 
TRICAL, AND CHEMICAL ENGINEERS. 


A Course of Preparatory InsTRUCTION fcr Students, who may wish to 
pass the Entrance or Matriculaticn Examination of the Institution in 
September next, will be held at the Institution during the Spring and 
Summer Terms, to commence JANUARY 17, 1888, under the directicn of 
the Professors. 

Prof. Unwin, F.R.S., M.I.C.E. 
Pri f. ARMSTRONG, F.R.S., Ph.D. 
Prof. Henrici, F.R.S., Ph.D. 
Prof. Ayrton, F.R.S. 


CENTRAL INstTITUTION, Exhibition 


Engineering... oo eco 
Chemistry ons oe on 
Mechanics and Mathematics... 
Physics ... ove oe oe 
For further particulars apply at the 
Road, London, S.W. 
PHILIP MAGNUS, Organizing Director. 





ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, wW. 


TUESDAY, January 17, at 3 o’clock.—_GEORGE JOHN ROMANES, 
Esq., M.A., LL.D., F.R.S.: First of Ten Lectures, being the First Part 
of a Course on “ Before and After Darwin.’’ One Guinea the Course. 

THURSDAY, January 19. at 3 o’clock—HUBERT HERKOMER, 
Esq., M.A., A.R.A. : First of Three Lectures : (1) “‘ The Walker School”’ ; 
(2) “* My Visits to America ;” (3) ‘‘ Art Education.” Half-a-Guinea 

SATURDAY, January 21, at o’clock.—The Right Hon. LORD 
RAYLEIGH, M.A., D.C.1 LL.D., F.R.S., Professor of Natural 
Philosophy at the Royal Institution : First of Seven Lectures on “ Experi- 
mental Optics” (Illustrated by Electric Light). One Guinea. 


Subscription to all the Courses in the Season, Two Guineas. 





UNIVERSITY COLLEGE, BRISTOL. 
ENGINEERING DEPARTMENT. 
PROFESSOR: J. RYAN, M.A., D.Sc. 


The SECOND TERM will begin on JANUARY 16. Prospectus of the 
Courses arranged for Students intending to become Civil Engineers, 
Surveyors, or Architects, and of the Courses of Mechanical and Electrical 
Engineering, can be obtained on application to the REGISTRAR. 


CALENDAR, Price 1s. (by post, rs. 3d.). 





ELSWICK MECHANICS’ INSTITUTE, 
NEWCASTLE-ON-TYNE. 


SCIENCE AND ART CLASSES, 


The Committee of the above Institute are prepared to receive Applications 
from Teachers qualified to earn payment under the Science and Art De 
ment, to teach one or more of the following Subjects for the Session 18 
viz. Second Grade Drawing and Subjects I. to XV. inclusive, also XIX. 
XXII. ; and the following Subjects under the City and Guilds: Manufacture 
of Iron and Steel, Mechanical Engineering, and Tools for Iron and Wood. 
Applicants to state terms. 

All applications to be addressed to the Secretary on or before January 
31, 1888. 








LONDON UNIVERSITY 
EXAMINATIONS. 


An exceptional opportu 





nity is afforded to Students entering for the B.Sc. 
in 1888 for obtaining EV ING Instruction in Branches I., II., and III. 
(PASS AND HONOURS) at the Birkbeck Institution, Bream’s Buildings, 
E.C., commencing on JAN UARY 18. 

The Lectures on Pure and Mixed Mathematics will be given by Mr. R, 
E. DAY, M.A. (Cantab.), 17th Wrangler. 

For Prospectus apply to the Secretary of the B.Sc, Classes. 









EXPERIMENTAL PHYSICS. 

EVENING Courses of Lectures and Laboratory work are carried on 
throughout the year at the Birkbeck Institution, Bream’s Buildings, E.C., 
to prepare Students for the Preiim. Sci., Intermediate Science, and B.Sc. 
(PASS AND HONOURS) Examinations of the London University. A 
New Term will commence on JAN UARY 18. 

For Prospectus apply to the SecrETary of the Physics Classes. 

Note.—During the last two years. out of 36 Candidates from these 
classes, 35 have passed the above examinaticns. 





DIAGRAMS FOR LECTURES, DRAW.- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 











LIVING SPECIMENS FOR THE MICROSCOPE, 
GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 
(Now carried on by his Son and Brother), 


Who last week sent to his Subscribers Trout Ova, with sketch and 
description. He also sent out Melicerta ringens, M. janus, Limnias cerato- 
phylli, Stephanoceros, Volvox globator; also Amoeba, Hydra, Vorticella 
ane jones Nga other Specimens for (Huxley and Martin’s) Biological Labora. 
tory work. 

Weekly announcements will be made in this place of Organisms T, RB 
is supplying. 





Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s.each. 





ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
460 respectively, open to all First-Year Students, will be offered for Compe- 
tition in SEPTEMBER 1888. 

Special Classes are held throughout the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M.B. Examinations of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students, and for Qualified Practitioners. 

Prospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. Gzorce RENDLE. 

W. M. ORD, Dean. 


R. W. REID, Vice-Dean. 





DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &c. 


Dissections in spirit showing the anatomy of Rabbit, muscles, circulatory 
and urinogenital organs, brain, &c., clearly dissected and displayed in 
16 jars. All muscles, nerves, and urinary organs, glands, &c., being 
numbered, accompanied by keys. 


MOORE BROTHERS, 
ts KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 


LANTERN SLIDES 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. . 





The List. which includes some choice productions from the Owens College 


(by permission), post free for One Stamp. 





PRACTICAL BIOLOGY, CHEMISTRY, 
PHYSICS. MATHEMATICS, &c.—Evening Classes at King’s Cr 6S 
by the Tutors of the University Correspondence Classes, T. W. SHORE, 


M.D., B.Sc., H. F. MORLEY, D.Sc., M.A.. J. M. LIGHTWOOD. 





M.A., &c. Preparation for all Examinations, especially those of | : 
London University. Also Preparation by Correspondence. Very 
successful. More Candidates passed the B.A. 1887 than from any 


other Inst tution. Secretary, Mr. E. S. Weymoutu, M.A., 38 Christ- 
church Road, Brondesbury, London, N.W. 





BIOLOGISTS.—Well-preserved Speci 
mens fixed by osmic or sulpho-picric, &c., or diving, by arrangement 
Grantia, Sycon, Leucosolenia, Sarsia, Rhizostoma, Alcyonium, Actinia 
Peachia. Antedon, Ophiura, Asterina, Spatangus, Echinus, Synapta, 
Planaria Nemertes, Aphrodita, Polynoe, Marphysa, Nereis, Sagitt® 
Chetop'erus, Lepas, Apus, Nebalia, Mysis, _Palemon, Cancer, 
Nymphon. L.utraria, Haliotis, Aplysia, Fiona, Sepia, Sepic la, Asad ; 
Clavelina, Fragarium, Botryllus, Balanoglossus (* Sarniem’ 
Keeh.), Amphioxus, Lepadogaster, &c., at very moderate charges. 
Also, Micro-mounts, and Cabinet Specimens in every branch.—, 
SINEL. Cleveiand Road, Jersey.—Lists on application. 
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7 Now Ready, Third Edition. 
ADAPTED TO THE NEW BRITISH PHARMACOPGEIA, 1885. 


Medium 8vo, Price 21s. 


A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician 
and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 
Edinburgh. 


ADAETED TO THE UNITED STATES PHARMACOPGIA BY F. H. WILLIAMS, M.D., 
BOSTON, MASS. 


‘Tt is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable . . . is 
undoubtedly the best treatise on the subject in the English language.” —British Medical Journal. ie ; 

‘¢ A work which marks a distinct epoch, a turning-point in the history of medicine. It is not a mere compilation . . . but it 
is essentially a new departure breaking away from well-worn tracks into a new and almost unknown region.” —Afedical Times and 
Gazetle. 


BY THE SAME AUTHOR. 
DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 


This Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 
8vo, 10s. 6d. 


‘Distinguished by accurate observation and original thinkiag, these papers have been largely instrumental in moulding current 
medical opinion in regard to many of the subjects with which they are concerned.”—Edinburgh Medical Journal. 

‘*We can cordially recommend the volume, as one which combines much practical and technical information and sound 
cominon sense.” —London Medical Record. 





MACMILLAN & CO., LONDON. 








MESSRS. MACMILLAN AND CO0.’S NEW BOOKS. 


NEW BOOK, VOL. III. PART IV. PRICE 21s. NOW READY. 
A TREATISE ON CHEMISTRY. By Sir Henry E, Roscorz, F.R.S., and 
C. SCHORLEMMER, F.R.S., Professor of Chemistry in the Victoria University, the Owens College, Manchester. 
With Illustrations. 8vo. 
Volumes I, and IIl.—INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. With a Portrait of DALTON, Engraved by 
C. H.JeENS. 21s. Vol. II. Part I.—Metals. 18s. Vol. II. Part I1I.—Metals. 18s. Vol. III. Parts I., II., and IV.— 
ORGANIC CHEMISTRY. 21s. each. Part III. 18s. 


THE ELEMENTS OF CHEMISTRY. A Text-book for Beginners. By Ira 

REMSEN, Professor of Chemistry in the Johns Hopkins University. Fcap. 8vo. 2s. 6d. 
T ™~ . i. a rt . = 

A COURSE OF QUANTITATIVE ANALYSIS FOR STUDENTS. By W. 
NOEL HARTLEY, F.R.S., Professor of Chemistry, and of Applied Chemistry, Science and Art Department, Royal 
College of Science, Dublin ; Ex-Vice-President and Examiner in Analytical Chemistry to the Institute of Chemistry of 
Great Britain and Ireland, Examiner in Chemistry to the College of Preceptors. Globe 8vo. 55. 

A TREATISE ON ALGEBRA. By Cuartes Smitu, M.A,, Fellow and Tutor of 
Sidney Sussex College, Cambridge, Author of ‘‘Elementary Algebra,” ‘‘ Conic Sections,” ‘‘ An Elementary Treatise on 
Solid Geometry,” &c. Crown 8vo. 7s. 6d. 


MACMILLAN & CO., LONDON. 











On the 1st of every Month, Price Sixpence. THE ZOOLOGIST : 
” Bd HE ENTOMOLOGIST: A MONTHLY MAGAZINE OF NATURAL HISTORY. 
AN ILLUSTRATED JOURNAL ¥ S ENTOMOLOGY » = 
) JOURNAL OF BRITISH ENTIMOLOGY. | 41. 4 cies Edited by J. E. Hartino, F-LS., F.Z.S., member of the 
Edited by Joun T. CarRINGTON, 3ritish Ornithologists’ Union ; contains— 


With the Assistance of Original Articles by well-known naturalists in every branch of zoology ; 


¥osnanice Bonp, F ZS. | RIcHARD SouTH. _ ; habits of animals: arrival and departure of migratory birds; occurrence of 
UDWARD A, Fitcn, F.L.S. : J. JENNER WeIR, F.L.S. rare birds; distribution and migration of British fresh-water fish ; new or 
F. BucHANaAN WuirteE, M.D. rare marine fish; local aquaria; British reptiles; British land and fresh- 


_ Contains Articles by well-known Entomologists on all branches of the water mollusca, with remarks on the haunts and habits of the species; and 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on | Other matters of general interest to those who delight in natural history. 
Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly | Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
Lists of Duplicates and Desiderata. . of natural history books. Occasional translations from foreign zoological 








Wooncut ILtustraTions and occasional LITHOGRAPHED and Curomo- | journals of important and interesting articles in various branches of zoology. 
LITHOGRAPHED PLaTEs. There are occasional woodcuts. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
ei y 4 ° ” 
HE BREWERS’ GUARDIAN : THE «HANSA, 
a remigity. Paper devoted to the Protection of Brewers’ Interests, Published since 1864in Hamburg, is the only independent professional paper 
.icensing, Legal, and Parliamentary Matters. in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
REVIEW OF THE MALT AND Hop TRADES; AND WINE AND Spirit Trapg | Reviews, Reports, Advertisements. Strict eye kept upon the development 
REcorpb. of Maritime Affairs in every respect. Every second Sunday one Number in 
Th 4to at least ; frequent supplements and drawings. Subscription at any time; 
e Organ of the Country Brewers. preceding numbers of the year furnished subsequently. Price ras. for twelve 


“ The Brewers’ Guardian”? is published on the evening of every alternate | months. Advertisements 4d. a linewidely spread by this paper; considerable 
Tuesday, and is the only journalofficially connected with brewing interests. | abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Subscription, 16s. 6d. per annum post free, dating from any quarter-day. | Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freepan. M.R. 


Single copies rs each. Registered for transmission abroad. | Hamburg, Alexander Street, 8 
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CAMERAS, LENSES, 47% 


AND 


Magic Lanterns. 
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-PERKEN, SON, & RAYMENT 


Poneto for the tthe ONLY. 


CATALOGUE PREE 


Thermometers, 
Barometers, 
} Microscopes, & 
Scientific Apparatus. 





99 HATTON GARDEN, LONDON, EC. 





NOW READY FOR PUBLICATION. 


A GHAPTER IN THE HISTORY OF METEORITES. 


By THE LATE WALTER FLIGHT, D.Sc. Lonp., F.R.S. 
(With Seven Plates and Six Woodcuts.) 


London: 


Price to Subscribers, 10s. 6a. 


: to Non-Subscribers, 125. 60. 


DULAU & CO., 37 Soho Square, W. 





(250 Copies printed). 





UNFINISHED WORLDS. 
PARKES, F.R.A.S. 


Price 5s. 


By S. H. 
With numerous Diagrams. Just Published. 


The 7imes says :—“‘ This is a very useful epitome of modern astronomical 
science, giving in clear and succinct language the latest discoveries. The 
book is one of entrancing interest. 


HODDER & STOUGHTON, 27 Paternoster Row. 


London : 


OBSERVATORY FOR SALE. —Complete 


with 5}- inch Refractor, equatorially mounted, Driving Clock, &c., &c 
—Rev. E. Lepcer, Barham, Ipswich. 


>t 


Mathematical Instrument Manufacturer to H. M. Government, Council of 
ndia, Science and Art Department, Admiralty, &c. 


Mathematical, 





Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gop MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The special attention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34¢. Annual Subscription, payable in advance, 145. 





Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 





On the 1stof every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price 1s. 34. Subscription for One Year, payable in advance, 12s. | 
%. London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. | 


i 





Price One Shilling, Post Free. 
A LETTER TO THE REGISTRAR-GENERAL 
ON THE 


SPREAD OF CANCER 


IN ENGLAND, AND ITS CAUSE. 
By JOHN FRANCIS CHURCHILL, M.D. 


DAVID STOTT, 370 Oxford dean W. 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 EssExX STREET, STRAND. 

Their last published Catalogues are 
Astronomy, 900 Titles, 2d. ; Conchology, 900 Titles, 2v. ; 
Botany, 2000 Titles (6¢.); Entomology, 800 Titles (2/.); 
Geology, 1200 Titles (4¢.). PosTaGE FREE. 





EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 


The object of the School is to afford a Sound Education, which willfit 
boys for either Professional or Commercial life. Most careful attentionis 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the Principat. 








AGRICULTURAL COLLEGIATE 
SCHOOL, 


EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages:—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding De ee carefully supervised and 
excellently appointed ; its diet liberal, and all eae not ne calculated to 
develop gentlemanly h habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on applicationto the Principat. 
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~ SUBSCRIPTIONS TO “NATURE.” 
Ss. . 

Vearly .. ee ee et te eee .28 o 
Half-yearly.- - +e es ee ee ee oth 6 
Quarterly. - ++: He ak ee ee ae 

To the United States, the Continent, &c. :— 
s. . 

Yearly. ses eee ee ee oo ee 0 30 6 
Half-yearly . +s 6 + ee + ee ee oe TS 6 
Quarterly. + eee ee eee ees 8 o 

To India, China, and Japan :— a 
eee ee ee 
Half-yearly . 2. 2 + + + 2 + ee +e «16 6 
Quarterly... -- +++ +e eee es 8 6 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. — 9d. per Line after. 

& Ss. | 

One-Eighth Page, or Quarter Column. . . .0 18 | 

Quarter Page, or Halfa Column. . . . « «1:15 

Half a Page, ora Column. .......+.3 5 
6 


eee a ee ee ; 6 
Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BeDrorD STREET, STRAND, W.C. 


Diary of Socicties, 
LONDON. 
THURSDAY, Janvary 12. 

Rovat Society, at 4.30.—Preliminary Note on the Nephridia of Peri- 
cheta: Frank E. Beddard.— Invariants, Covariants, and Quotient Deri- 
vatives associated with Linear Differential Equations : 
F.R.S. 

MATHEMATICAL Society, at 8.—On the Analogues in Space of Three 
Dimensions of the Nine-Points Circle : S. Roberts, F.R.S.—On Reciprocal 
Theorems in Dynamics: Prof. H. Lamb, F.R.S.—On a Theorem analo- 
gous to Gauss’s in Continued Fractions, with Applications to Ell.ptic 
Functions: L. J. Rogers.—A_ Theorem connecting the Divisors of a 
certain Series of Numbers: Dr. Glaisher, F.R.S.—The Partitions of 
Things: Capt. P, A. Macmahon, R.A. 


FRIDAY, JANvary 13. 
ROYAL ASTRONOMICAL SOCIETY, at 8. 
InsTITUTION oF CiviIL ENGINEERS, at 7.30.—Railway-Engineering in 
British North America : Robert J. Money. 


SUNDAY, Jaxvary 15. 
Sunpay Lecture Society, at 4.—Did Lord Bacon write Shakespeare’s 
Plays? The Controversy, so far: Dr. Benjamin W. Richardson, F.R.S. 


TUESDAY, JANvary 17. 

ZOOLOGICAL Society, at 8.30,—Ona Collection of Mammals obtained by 
Emin Pasha in Central Africa, and presented by him to the Natural 
History Museum : Oldfield Thomas.—On the Lepidoptera received from 
Dr. Emin Pasha: Arthur G, Butler.—On the Shells of the Albert Nyanza, 
Central Africa, obtained by Dr. Emin Pasha: Edgar A. Smith.—Descrip- 
tions of some New Lepidoptera from Kilima-njaro: G. A. Butler. 

INSTITUTION oF CiviL ENGINEERS, at 8.—The Use and Testing of Open- 
Hearth Steel for Boiler-making : the late Hamilton Goodall. (Discussion. ) 
—The Erection of the ‘* Jubilee’ Bridge over the River Hooghly, on the 
Line of the East Indian Railway : Sir Bradford Leslie, K.C.1.E. 

Roya StatisTICAL SOCIETY, at 7.45.—Progress, Organization, and Aims 

,of Working-Class Co-operators: Benjamin Jones. 

University Co.tLecE Biotocicat Soctety, at 5.—Some Early English 
Phytotomists: F. W. Oliver. : 
OvaAL INstiTUTION, at 3.—Before and after Darwin: George 
Romanes, F.R.S, 


cocoon 





A. R. Forsyth, 


John 


WEDNESDAY, Janvary 18. 
some METEOROLOGICAL Society, at 7.—Annual General Meeting. 
pry nee Society, at 7.—Annual Meeting; Election of Officers 
and Council for 1888 ; Report of the Council for 1887; and President's 
Address. 
. THURSDAY, January 19. 
Peet Society, at 8.—Influence of Light on Protoplasmic Movement, 
snd Ale : Spencer Moore.—Studies of the Machrochires (Humming Birds 
Gueeet ies): Dr. R. W. Shufeldt.—New British Plants : W. H. Beeby. 
W. TS Society, at 8.—On Morindon : T. E. Thorpe, F,R.S., and 
F 5 H, a Manganese Trioxide: T. E. Thorpe, F.R.S., and 
phe of OE ee ntibution to the Theory of the Vitriol Chamber Pro- 
Sheen - Lunge.—Studies in Coal Distillation: Lewis T. Wright. 
NSTITUTION, at 3.—The Walker School: Hubert Herkomer. 


eats FRIDAY, Janvary 20. 

leigh, PR mat 9-—Diffraction of Sound : Right Hon. Lord Ray- 
SATURDAY, Janvary 21. 

ION, at 3.—Experimental Optics: 


Rovat Anstitur 
Rayleigh, F.R.S 


Right Hon. Lord 
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BACTERIOLOCIGAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodos 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 


LONDON, W.C. 
Complete Illustrated Catalogue of Chemical Apparatus, post 
free, 1s. 6d. 


“SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


| PRICE 4s. 72. POST FREE. 


_ A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, — 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


Horst ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 
Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 











Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 








Ixxxvi NATURE | Fan. 12, 1888 


MINERALOGY AND GEOLOGY. |F. H. BUTLER, ARS, &o, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- ‘ 
LeEcTORS: BERYLS, TopAzes, RUTILES ON MATRIX, CELEs- 148 BROMPTON ROAD, LONDON, S.w, 
Just received :—A fresh series of Scottish Rocks; scarce English Middle 


TINE, OPALS, &c., &c. 
RARE MINERALS FOR SCIENTIFIC RESEARCH ; CoLtEc- | Devonian Brachiopoda; a fine selection of Metallurgical Specimens: als 
TIONS FOR STUDENTS AND PROSPECTORS. ey Rare b capa - or phos gator pr pal 
Very FINE POLISHED SECTIONS OF AMMONITES AND | the interesting Collection of the late Rosznt Hun, F.R ... 
NAUTILI. Small Collections of Minerals, Rocks, or Fossils, each in Case, suitabl. 
New SERIES OF Rocks. MICROSCOPIC SLIDES. for Presents or for Tuition, from 2s. 6d. ; 
Hammers, Chisels, and Blow-pipe Apparatus. 























PRIVATE LESSONS AND EVENING CLASSES. || 5 5 ry 

CATALOGUES ON APPLICATION. ° o 5 

SAMUEL EHEENSON, |6¢& a's 

277 STRAND, LONDON, 2) Pure Concentrated . e 

Opposite Norfolk Street. .* = 

pposite Norfo aan ° 

2 COCOA: 
JAMES R. GREGORY, < : 


“Mineralogist and Geologist. 

, percep getty ales _. | HAVE YOU COT THE ZA-ZAH, on VOICE FLUTE? 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, ; “ 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR|. Any man, woman, or child who can speak or sing can play trnes uponit 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- | instantly. Imitates the violin, visloncello, clarionet, animals, &c 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST : : No Keys. 
STOCK AND GREATEST VARIETY INLONDON. NEW LISTS | Is. No Fingering. 

NOW READY. No learning wanted. 


| 

y layed i sands, in Concerts 

New Catalogue of Mineral Specimens, a Played in Bands, in Concert 
| 








: in Drawing rooms. 

Arranged for the Selection i i i ices ; <: r ~ , . 
New ' “ne i R * on of Single Specimens, &c., with Prices. Also “Dear Sir,—I played the Violoncello part to Gounod’s ‘ Ave Maria’ 

ew Lists o are Minerals, Rock Specimens, Geological Apparatus : , Fn Fae wi > aa 1iment 

Collections “ 4 ae » | night upon one of your Za-Zahs, with Piano accompaniment. It we 

ollections, Hammers, and Microscopic Section; of Rocks. * = seal » Ts oine 2 : t in his * 
dil sacee tics Seed teed, eee ns cece “lp ence ebeed Mus ceedingly well. My brother also introduced the instrument in his * N 
- pest we pplication at the Repository and Museum, | eutertainment, and caused much amusement. Kindly send me six more. 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





— ‘ 1s. ; post free, le. = j stood. 1s. extra; Tenor = - G4. ; post 
| free, 1s. 8d. ; abroad, 1s. 3d. ex ra. Bass Za-Zah, 28. 6d.; post free, 28. % 

GEOLOGICAL COLLECTIONS. inland. Small Orchestra of Seven, with Bass, 88. 6d., free inland. P.0 

to Manufacture, 

Comprising Fossils, Minerals, and Rocks, labelled with Nz Locality r ite TY T I , 

and Geological Position, in Mahogany Cabinets. 100 decctaben, 9003 M. BARR, 38A BOW LANE, Cl ry, LONDON, EC 

200 ditto, sos. The best value obtainable. 


lawton variety. Cabinets, Glass-topped Boxes, B EST B LAC K | N K KN OWN. 
DRAPER’S INK (DICHROIC). 
T H e) M A S D a R U S S E L. he DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 











Writing b sa pl hen this Inkis used. Ithas been adopted i 
PRIZE MEDALLIST, HEALTH EXHIBITION, —— | (ye prfacipal Banks, Public Oficay, and Raliway Companies thin 
78 NEWGATE STREET, LONDON, E.C. soctand. 


It writes almost instantly full Black. | Flows easily fromthe Pen. 


—— | Does not corrode Steel Pens. Blotting-paper may be applied at the 
R | C H A n D A N D E R O N & CO | Iscleanly to use, and not liable to Blot.} moment of writing. 
2 *y | Can be obtained in London, through Messrs. Barciay & Sons, Farritg 
Successors to SANDERSON & CO. (Established 1852). | don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgait 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. Street ; and to be had of all Stationers. 
BEWLEY & DRAPER (Limited), Dublin 











Manufacturers and Erectors of every description of 


MADE WITH BOILING WATER. 


EPPS’S 







te P GRATEFUL—COMFORTING. 
ELECTRIC BELLS, 

SPEAKING-TUBES, fc. &c., | 

scapes * + nme MADE WITH BOILING MILK. 





EIGHT FIRST-CLASS PRIZE MEDALS. 


Price-Lists Post Free. INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 

















| 
22 Kirkgate Buildings, Huddersfield | DENT *S NEW ILLUSTRATED 
LEADENHALL HOUSE, 101 LEADENHALL STREET, | CATALOGUE of HIGH-CLASS 
LONDON, E.C. WATLHES WATCHES and CLOCKS # 
Telegrams—‘‘ TONNERRE LONDON.” } , se REDUCED PRICES, sent po 
corer free on application to E. DEN! 
ARIES .9 an AN cy “1, and Co., Makers to the Queet 
HOLLOWAYS OINTMENT INFALLIBLE| “ N% | 61 STRAND, LONDON, W.C 
REMEDY | hen or 4 ROYAL EXCHANGE. 








For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES ang} HEALTH RESORT.—BEXHILL-on-SEA 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 4 miles from Hastings, noted for salubrity of atmosphere and Pe 


turesyue surroundings. Furnished Apartments close to Station a 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and ae Sea, from 7s. 6d. weekly. Saturday So Sieatiinn, from 4s. Home cot 


forts for delicate children and invalids—Mrs. W., 2 Devonshire Road 


GOUT, RHEUMATISM, and all Skin Diseases it is unequalled.) {9""3,"0" dclcat _ 
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MESSRS. MACMILLAN & 


CO.S SCIENTIFIG WORKS, 





PHYSIOGRAPHY AND GEOLOGY. 
PHYSIOGRAPHY. An Introduction to the Study | 


of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- 
ous a and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 


TEXT- BOOK OF GEOLOGY. By Arcu. GEIKIE, 
LL.D., F.R.S., Director-General of the Geological Survey of Great 
Britain and Ireland, and Director of the Museum of Practical Geology, 
London, formerly Murchison Professor of Geology and Mineralogyin the 
University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Sixth Thousand. Revisedand Enlarged. 8vo. 28s. 

CLASS-BOOK OF GEOLOGY. By the same 
Author. With upwards of 200 New Illustrations. Crown 8vo. 1os. 6d. 

PHYSICAL GEOGRAPHY, 
LESSONS IN. By the same Author. 
Feap. 8vo. 45.6d. (Questions, 1s. 6d. 

PRIMER OF PHYSICAL GEOGR APHY. By 
the same Author. With numerous Illustrations. New Edition. With 
Questions. 18mo. 15. [Science Primers. 

OUTLINES OF FIELD GEOLOGY. By the 
same Author. With numerous Illustrations. Crown 8vo. 3s. 6d. 

PRIMER OF GEOLOGY. By the same Author. 
With numerous Illustrations. New Edition. 18mo. 1s. [Science Primers. 

THE SCENERY OF SCOTLAND, 
connecticn with its Physical Geology. By the same Author. 
numerous Ilustrations. Crown 8vo. 12s, 6d. 

A TREATISE ON ORE DEPOSITS. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C. S., M.Inst.C.E., Ancien Eléve de 
1.Ecole des Mines, Paris ; Author of *‘ A Manual of Metallurgy, ro ae 
Mining and Metallurgy of Gold and Silver,” &c. With numerous 
IMustrations. &vo. 255. 


A NEW GEOGRAPHICAL SERIES. 
Edited by Arcu1BALD Gerxik, F.R.S., Director-General of the 
Geological Survey of the United Kingdom. 
VOL. I. THE TEACHING OF GEOGRAPHY. 
A Practical Hand-book for the use of Teachers. By ARCHIBALD 
GEIKIE, F.R.S., Director-General of the Geological Survey of the 
United Kingdom, and Director of the Museum of Practical Geology, 
Jermyn Street, London; formerly Murchison Professor of Geology and 
Mineralogy in the University of Edinburgh. Cr. 8vo. 2s. 
By C. B. 


CLASS-BOOK OF GEOGRAPHY. 
New Edition, with Eighteen 


CLARKE, M.A., F.G.S., F.R.S. 

Coloured Maps. Fcap. 8v0. 35. 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and ALICE STOP- 
FORD GREEN. With Maps. Fcap. 8vo. 3s. 

A PRIMER OF GEOGRAPHY. By Str GEORGE | 
GROVE,D.C.L. With Illustrations. 18mo. 1s. [Science Primers. 


ANCIENT GEOGRAPHY. 
MANUAL OF ANCIENT GEOGRAPHY. | Trans- 
lated from the German of Dr. HEINRICH KIEPERT. Cr. 8vo. ss. 


HISTORY. 

SHORT HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
Genealogical Tables, and Chronological Annals. Crown 8vo. 8s. 6d. 
126th Thousand. 


ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘Short History of the English People.” By é W.A. TAIT, 
M..A., Assistant Master, Clifton College. Crown8vo. 35. 6d. 

GENERAL SKETCH OF EUROPEAN HIS- 
TORY. By EDWARD A. FREEMAN, D.C.L. New Edition, 


el — = larged, with Chronological Table, Maps, and Index. 
8mo. 


HISTORY. ‘OF ENGLAND. By EpitH THomp- 
SON. New Edition, revised and enlarged, with Maps. 18mo. 2s. 6d 

A HISTORY OF ENGLAND FOR BEGINNERS. 
By ARABEL LA BUCKLEY, gag of ‘*A Short History of Natural 
Science.’ With Maps. Globe 8 35 

OUR NATIONAL INSTITUTIONS. A Short 

By ANNA BUCKLAND. With Glossary. 


Sketch for Schools. 
18mo. 1s, 
THE VICTORIAN HALF - CENTURY. By 
CHARLOTTE M. YONGE, Author of “The Heir of Redclyffe,” 
Cameos from English History, *” “ A History of France,” &c. Witha 
new Portrait of the Queen. Crown 8vo, paper, 1s.; cloth, 1s. 6d. 


— numerous IIlustrations. 


With 


ELEMENTARY | 


viewed in | 


MACMILLAN & CO., LONDON. 


POLITICAL ECONOMY. 

THE PRINCIPLES OF POLITICAL ECONOMY. 
By Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro 
fessor of Moral Philosophy in the University of Cambridge, a. -, Author 

| of ‘*The Methods of Ethics.’”” Second Edition. 8vo. 16 

| A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised. 
with a chapter on “‘ State Socialism and the Nationalisationof the Land,” 
and an Index. Crown 8vo. 12s. 

POLITICAL ECONOMY. By Francis A. WALKER, 
~ A. Pig Dis — of ‘‘ Money,”’ ‘‘ Money in its Relation to Trade,’’ 

c. 8vo. 10s 

A BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author of 
**Money,” ‘* Money in its Relation to Trade,” &c. Crown 8vo. 6s. 6d. 

POLITICAL ECONOMY FOR BEGINNERS. By 
Mrs. FAWCETT. New Edition. With Questions, &c. Feap. 8vo. 


2s. 6d. 
|THE ECONOMICS OF INDUSTRY. By Pro- 
fessor A. MARSHALL and MARY P. MARSHALL. Fcap. Svo. 


2s. 6d. 

PRIMER OF POLITICAL ECONOMY. By W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. a 18mo. 
1s. cience Primers. 


MENTAL AND MORAL PHILOSOPHY. 
THE METHODS OF ETHICS. By Professor 
HENRY SIDGWICK, M.A, LL.D., &c. Third Edition. 
8vo. 14s. A Supplement to the Second Edition, containing all the 


| qapenaes Additions and Alterations in the Third Edition. Demy 8vo. 
} 


THE HISTORY OF ETHICS, OUTLINES OF, 

FOR . mgr ot By HENRY SIDGWICK, M.A., 
-» &e rown 8vo 
| THE 1 ELEMENTS OF THE PSYCHOLOGY OF 

COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc, 
(Edin.), Ex-Principal of the General Assembly’s College, Calcutta. 
Second Edition, revised and improved. Crown 8vo. 6s 6d. 

STUDIES IN DEDUCTIVE LOGIC. By the late 
Ww. eg gar JEVONS, LL.D., M.A., F.R.S. Second Edition. 
Crown 8vo. 

| LESSONS IN LOGIC, INDUCTIVE AND DE- 
DUCTIVE. By W. STANLEY JEVONS, LL.D., as -_ R.S. 
New Edition, With numerous Illustrations. Feap. “hy 

A TEXT-BOOK OF DEDUCTIVE ‘LOGIC “FOR 
THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lond. and 
Edin.), Professor of Logic and Philosophy, Presidency College, Cal- 
cutta. Third Edition. Globe8vo. 4s. 6d. 

| PRIMER OF LOGIC. By W. STANLEY JEvons, 
LL.D., M.A., F.R.S. New Edition. 18mo. 1s. 

[Science Primers. 


PSYCHOLOGY.—I. THE COGNITIV E POWERS. 
' Il. THE MOTIVE POWERS. By James McCosn, D.D., LL.D., 
] Litt.D., President of Princeton College, Author of “ Tntuitions of the 
Mind, ”” «1 awsof Discursive Thought,” &c. Crown8vo. 6s. 6. each. 
CRITIQUE OF PURE REASON. By ImmanuEL 
KANT. In commemoration of the Centenary of its first Publication. 
Translated into English by F. Max MOLLER. With an Historical 
Introduction by Lupwic Norrfé. Twovols. Demy 8vo._ 16s. each. 
Vol. I. HISTORICAL INTRODUCTION, by Lupwic NorrE; &c. 
Vol. II. CRITIQUE of PURE REASON, translated by F. Max MULLER. 
For the convenience of students these volumes are now sold separately. 
Of Prof. Max Miiller’s translation of the ‘ Critique of Pure Reason,” the 
Times says :—‘* Through this translation Kant’s work has for the first time 
| become international—the common property of the whole world.” 


AGRICULTURE. 


| AGRICULTUR AL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, Ph. D., 
B.Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
ag age hw: Leitfaden Jiir die Agriculture Chemische Analyse, von 

CER. Crown 8vo. 7s. 6d. - 
| ELEMENTARY LESSONS IN THE SCIENCE 
a Se PRACTICE. By Professor H. TANNER. 
cap. 8vo. 35 
FIELD AND “GARDEN CROPS, DISEASES OF. 
Chiefly such as are caused by Fungi. By WOR! HINGTON G. 
SMITH, F.L.S. Fceap.8vo. 45. 6d. 
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PMUTTON VEAL & CHICKEN, § 
BEEF SEASTURTLE Soup & JELLY A, 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


Quite New—Section through the entire Bud of a Lily, showing oun. 


An excellent relish for “ fish, flesh 
and fowl.” 


’ 











Very beautiful Groups of about Seventy Eggs of B exe: Mohs,” 


Anthers, Pollen Grains, &c. , in situ—very fine “ 20 &c., very artistic and effective 10 
Section through entire Length of Tongue of Cat, injected, ‘showing Type Slide of Eighty-eight Specimens of ‘Diatoms from Os aMaru ow. 10 

Papillz, &e. 60 9 | Type Slide of Diatoms from Pensacola Bay... ‘ om 
Very pretty Group of Parts of Star- fis sh, stained 6 Head of Butterfly, showing Tongue, Antennz, &c. 


PHGEE 


Firetail Fly, C hrysis i ignita, very brilliant ... 

British Diamond Beetle, Ph yllobius argenteus eee 
Whole Cysticercus from Hare, showing Head and Hooklets ... 
Fossil Bone of Fish, from Coal Shale 

Head of Ground Spider, showing the Eight 'E yes, » very b brilliant 
Horizontal Section through Finger and Nail 


oe one I 
6 | Cornea of Eye of Beetle to show ee Images ... ee wo «CoE 
6 Mouth and Jaws of Spider oso ose I 
Antheridia and Globules of Chara fragilis. os I 
6 Set of Eighteen Slides illustrating the Structure of the ‘Human Eye, 
6 in Case .. 220 
o | Section of Spine of Echinus, ‘Acrocladia trigonaria ove wo» is 
Teeth and Mouth of Medicinal Leech o | Section of Barbadoes Rock, Polycistina 7 situ nin one wo 26 
Section through Medicinal Leech ) ~ Syenite from Clzopatra’s Obelisk for Polariscope 


NEW HISTOLOGICAL ‘MICROSCOPE, with } 3 and I-inch Objectives, in Mahogany Case. The Best inemeaii 


for Student’s Purposes, £4 
ILLUSTRATED CATALOGUE OF MICROSCOPES. CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS, 


Either of the above sent Post Free on application to 
W. WATSON & SONS, 313 HIGH a, LONDON, W.C 


_OPTICIA NS TO HER MAJESTY’S GOVERNMENT. ESTABLISHED 1837. 
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MAKER 


The illustration represents the 


SOLE 


WATKIN 
ANEROID BAROMETER. 
|JAMES J. HICKS, 


guaranteed by the 


correctly described as 
Further Particulars on Application. 


THE NEW PATENT 





All kinds of Meteorological Instruments, &c., 
8,9, & 10 Hatton Garden, London,E.C 


Aneroid is also made in one or two other forms, 
“THE ANEROID OF THE FUTURE.” 


Aneroid with three concentric circles of scales, and an 
with or without an Altitude Scale. 


one, thus giving a much more open scale, combined with 
indicator, which is attached to the movem 


This wonderful Instrument, the invention of Ma 
WATKIN, R.A., the Inventor of the famous Ran 
Finder, ismade with thvee Circles of F 


through an aperture which circle is to 


greater length of range. 


accurate, 





Printed by RicHarp Ccay anp Sons, at 7,and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN Awp Co., at the Office, rr2 Fourth Avenue, New York —Tuurspay, January 12, 1828. 
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Further Particulars on Application. 
May BE HAD OF ALL Opticians. 
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WEEKLY 





ILLUSTRATED JOURNAL OF 





SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 951, VOL. 37.] 





Registered as a Newspaper at the General Post Office.] 





CENTRAL INSTITUTION | 


CITY AND GUILDS OF LONDON 


INSTITUTE. 
TECHNICAL CHEMISTRY. 

A Course of Lectures on the CHEMISTRY OF OILS (Mineral and 
Vegetable) AND FATS, by Dr. A. K. MILLER, Assistant in Research 
Laboratory, will commence on MONDAY, January 23,at4p.m. Fee for 
the Course, £1. 


For furtuer particulars apply at the Central Institution, Exhibition Road, 
S.W. 








PHILIP MAGNUS, Organizing Director. 


INSTITUTE OF CHEMISTRY. 








NOTICE AS TO THE ADMISSION OF FELLOWS AND 
ASSOCIATES. 
The COUNCIL are prepared to consider evidence of Training and 


ination, in the case of 
es of the Institute, who 
practice of Professional 
dmitted before the next Anni- 


Ju ation, other than 
sons desirous of becor 
been for some time past engaged ir 
istry, and who make application to be a 
ary Meeting of the Institute, March 1, 1888. 
: cation, with Copies of the By-laws (as allowed by the 
neil, February 24, 1887), Copies of the Charter, Lists of Fellows, 
r information can be had, on application, by Letter, to the 
SECRETARY. By Order of the Council, 

CHARLES E. GROVES. 


that a yE 



























No. 9 Adelphi Terrace, London, W.C. 





Now Ready, Vol. VIII. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


THE RADIO-MICROMETER, 


For measuring radiant heat, designed by Mr. C. V. Boys, and 
lescribed by him in a paper read before the Royal Society on 
March 24, 1887. 
® ys Lastname is more sensitive than any arrangement of Thermopile 

aivanometer, and is very rapid and dead beat in its action, 
Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBB'S ROW, CAMBRIDGE, ENGLAND. 


The Company are ai i . . 
. x ted . 
f which is hens i hn inted Agents for the Microscopes of Zeiss, a supply 








Illustrated Price-Lis 





THURSDAY, JANUARY 109, 1888. 


| 
| 


SELF-REGISTERING THERMOMETERS. 


spot. 
connecting wire, £1 10s. 


N. and Z.’s Large Illustrated Catalogue, raco Engravings. 


[PRICE 15 CENTS. 








{Ail Rights are Reserved. 


NEW CHARTS OF SPECTRA 


OF THE STARS, COMETS, NORTHERN LIGHTS, 
SOLAR PROTUBERANCES, ETC. 


From the Observations and Drawings of 


VON H.. Cc. VOGEL. 


TABLE I. 
Two Spectra of Stars of Class 1, three of Class 
of the New Star in Cygnus. Two of Class 
Hydrocarbon for com, arison. 
TABLE IL. 
Spectrum of a Nebula, the Planet Uranus, a Comet, the Northern Lights, 
Solar Protuberances, &c. 





DR. 


2, including the outbreak 
3, and the Spectrum of 


_ The Charts are Printed in Colours in the highest style of Chromo- 
lithography. ‘The dimensions of the Charts are: Table J., 46” x 27”; Tabk 
II, 36” x 26”. 





Price of the two Charts, 12s., or separate, 7s. each. Mounted on Linen, 
with Rollers, and Varnished, £1 the Pair, or ios. 6d. each. 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 








| " 
: 
i 


Lonth 
] Baty ZA 


Free by Post. 





= SS SSeS S 8 
NEGRETTI & ZAMBRA’S ELECTRIC INDICA 


TOR will ring a bell 


when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c. 


It also indicates the present temperature as an ordinary thermometer. _ 
The bell can be placed in the gardener’s cottage, or at any other convenier:t 
Price, including bell, battery, thermometer, and 50 feet of doubl- 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, t..C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
Price ss 
Telephone No. 6583. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


The Right Hon. LORD RAYLEIGH, D.C.L., F.R.S., Professor of 
Natural Philosophy’at the Royal Institution, will, on SATURDAY NEXT 
(January 21), at 3 o’clock. begin a Course of Seven Lectures on 
EXPERIMENTAL OPTICS (Illustrated by Electric Light). 





Subscription to this Course, One Guinea; to all the Courses in the | 


Season, ‘l'wo Guineas. 





DIAGRAMS FOR LECTURES, DRAW-| 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 


DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &c. 

D.ssections in spirit showing the anatomy of Rabbit, muscles, circulatory 
and urinogenital organs, brain, &c., clearly dissected and displayed in 
16 jars. All muscles, nerves, and urinary organs, glands, &c., being 
numbered, accompanied by keys. 


MOORE BROTHERS, 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, | 


Awarded Seven Medals and Three Diplomas. 











JAMES R. GREGORY, | 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. R CK SPECIMENS AND ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 





Arranged for the Selection of Single Specimens, &c., with Prices, 


NATURE 
‘LIVING SPECIMENS FOR THE MICROSCOPE 


| (by permission), post free for One Stamp. 


Also 


ew Lists of Rare Minerals, Kock Specimens, Geological Apparatus, | 


Collections, Hammers, and Microscopic Section; of Rocks. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITzROY SQUARE, LONDON. 
GEOLOGICAL COLLECTIONS. 
Comprising Fossils, Minerals, and R ocks, labelled with Name, Locality, 


and Ge slogical Position, in Mahogany Cabinets. 
200 ditto, 50s. The best value obtainable. 


Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, | 


BACTERIOLOGICAL AND HISTOLOGICAL 


and other Geological Requisites. 


THOMAS OD. RUSSELL, 
PRIZE MEDALi.‘8T, HEALTH EXHIBITIO\, 
78 NEWGATE STREET, LONDON. E.C. 





RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO. (Established 1852) 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, &c., &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


E\GHT FIRST-CLASS PRIZE MEDALS 
Price-Lists Post Free 
22 Kirkgate Buildings, Huddersfield 
» LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, E.C. 
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GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 
(Now carried on by his Son and Brother), 


Who last week sent to his Subscribers Melicerta ringens, with sketch and 
description. He also sent out Limnias ceratophylli, Stephanoceros, Argulys 
Cordylophora lacustris, Trout Fry, Volvox globator; also Ameba, Hydra, 
Vorticella, Crayfish, and other Specimens for (Huxley and Martin's 
Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T, B 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1 
or Twelve Tubes for 10s. 6d. 





Portfolio of Drawings, Eleven Parts, 15.each. 


LANTERN SLIDES — 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 





The List, which includes some choice productions from the Owens College 





PRACTICAL BIOLOGY, CHEMISTRY, 
PHYSICS, MATHEMATICS, &c —Evening Classes at King's Cr 
by the Tutors of the University Correspondence Classes, T. W. SHORE 
M.D., B.Sc., H. F. MORLEY, D.Sc., M.A., J. M. LIGHTWOOL 
M.A., &c. Preparation for all Examinations, especially those of the 
London University. Also Preparation by Correspondence. Ver 
successful. More Candidates passed the B.A. 1887 than from aj 
other Institution. Secretary, Mr. E. S. Weymoutu, M.A., 38 Chris 
church Road, Brondesbury, London, N.W. 








TO BIOLOGISTS.—Well-preserved Speci: 
mens fixed by osmic or sulpho-picric, &c., or Ziving, by arrangement 
Grantia, Sycon, Leucosolenia, Sarsia, Rhizostoma, Alcyonium, A 
Peachia, Antedon, Ophiura, Asterina, Spatangus, Echinus, $ 
Planaria, Nemertes, Aphrodita, Polynoe, Marphysa, Nereis, 5a 
Chetopterus, Lepas, Apus, Nebalia, Mysis, Palemon, 
Nymphon, Lutraria, Haliotis, Aplysia. Fiona, Sepia, Sepiola, Ascidia 
Clavelina, Fragarium, Botryllus, Balanoglossus (“* Sarniensis 
Keeh.), Amphioxus, Lepadogaster, &c., at very moderate charge: 
Also, Micro-mounts, and Cabinet Specimens in every branch—| 
SINEL, Cleveland Road, Jersey.—Lists on application. 






—_—$$—$——————— 





APPARATUS, 
STAINS, REACENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers 


F. E. BECKER & CO,, 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theode 
Schuchardt, of Gérlitz, 





34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, 
Sree, Is. 6d. Y 










MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 
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MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Vgery FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES OF ROCKS. MICROSCOPIC SLIDEs, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES, 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 








~ SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢@. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN Aanp SONS, 22 GARRICK STREET 
LONDON, W.C. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among | 


Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom 


The AGRICULTURIST is published every Wednesday afternoon in time 


for the Evening Mails, and contains Reports of all the principal British and 
| 


Irish Markets of the week. 

The specialattention of Land Agents is directed to the AGRICULTURIST 
as one of the best existing papers for Advertising Farms to be Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payatle to C. and R. ANDERSON 











On the rstof every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTENnTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price rs. 3¢. Subscription for One Year, payable in advance, r2s. 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


’ 
THE BREWERS’ GUARDIAN : 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
REVIEW OF THE Matt AND Hop TRADES; AND WINE AND Spirit TRADE 
REcorpD. 
The Organ of the Country Brewers. 

te . . . . 

7 The Brewers’ Guardian ’’ is published on the evening of every alternate 
pee and is the only journalofficially connected with brewing interests. 
As ubeeription, 16s. 6d. per annum post free, dating from any quarter-day. 
ingle copies rseach. Registered for transmission abroad. 


THE « HANSA,” 





| 


Published since 1864 in Hamburg, is the only independent professional paper | 


in Germany dedicated exclusively to Maritime Objects. 

ant Reports, Advertisements. 
of Maritime Affairs in every respect 
4to at least ; Ms : 


Essays, Critiques, 


Every second Sunday one Number in 
frequent supplements and drawings. Subscription at any time; 


preceding numbers of the year furnished subsequently. Price r2s. for twelve | AND) BOWELS. 


months, Advertisements 4d. a li i is : si 
sements 4d. a linewidely spread by this paper; considerable 
por gee for 3, 6, r2 months’ insertion. Business Office: Aug. Meyer and 
ieckmann, Hamburg, Alterwall, 28. 
Hamburg, Alexander Street, 8 





Strict eye kept upon the development | 


| 


. Just Published. Demy 8vo, Cloth. Price 3s. 6d. 


THE ELEMENTS OF GRAPHICAL 
ARITHMETIC AND GRAPHICAL 
STATICS. 


A TEXT-BOOK FOR ENGINEERS, ARCHITECTS: 
AND SCIENCE STUDENTS. 
BY 
JOHN Y. GRAY (Queen’s Medalist), 
AND 
GEORGE LOWSON, M.A., B.Sc. 
London and Glasgow: WILLIAM COLLINS, SONS, & CO., Lrp 





Price One Shilling, Post Free. 
A LETTER TO THE REGISTRAR-GEN ERAL 
ON THE 
SPREAD OF CANCER 
IN ENGLAND, AND ITS CAUSE. 
By JOHN FRANCIS CHURCHILL, M.D. 





DAVID STOTT, 370 Oxford Street, W. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 


| 
| 
| 
| 


Conducted by C. G. Barrert, J. W. Douctas, W. W. Fowver, M.A 
F.L.S., R. McLacuian, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stanton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and no 
| on all subjects connected with Entomology, and especially on the Insect 
the British Isles. _ ene 

Subscription—Six Shillings per Volume, post free. The volumes c 
| mence with the June number in each year. 
| Vols. I. to LX. ros. each to purchasers of complete sets: 

-olumes may be had separately or together, at 7s. each. 

j London: GURNEY & JACKSON (Mr. Van Voorst’s successors) 
| 1 Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the a! 
idres 
a‘tdress. 


VAN | 
HOUTEN’S | 
| 
| 


the succe 








pure soluble COCOA 


Is THE BEST 
and really THE CHEAPEST in the end. | 


The BRITISH MEDICAL JOURNAL says:—“‘'Van Hovuten’s Cocoa’ 
isadmirable. In flavouritis perfect, and itis so pure, well prepared, and 
rich,” &c., &c. 


HOLLOWAYS PILLS eee 


Is a Certain Cure for all Disorders of the LIVER, STOMAC:- 
A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 














Edited by W. von Freepan. M.R. | awp DEBILITY, and is unequalled in Female Complaints. 
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_ Gives better results than any other form 
of Lantern Polariscope. 

For Particulars of POLARISCOPES 
and MICRO-POLARISCOPES for 
Screen Projection, LANTERN MI. 
CROSCOPES, OPTICAL and ELEC. 
TRIC LANTERNS, SLIDES, &c.,see 
Catalogue, 4 Stamps. 


Scientific Apparatus of every Dest scribe 
tion for Colleges, Institutions, & 
newronaco | Ef 

WAKERS ‘a 
LONOON. ff My Silver Medal Inventions Exhibition 18 885 


NEWTON & CO., 


Manufacturing Opticians to the Queen 

and the Government, Agents by Ap- 

pointment to the Science and Art Dept. 
3 F.eet STREET. Lonvon. 














PERKEN, SON, & RAYMENT 


CatTaLocue FREE 
- 





EsTABLISHED 1852. Pend for the Ae ONLY. 


CAMERAS, LENSES, Kips Thermometers, 


_ Apparatus for Enlarging, —— ‘ 
joe icroscopes, 


Magic s onion = << Scientific Apparatus. ~~ 
99 HATTON GARDEN, LONDON, E.C. 








| Just Published, Royal 8vo, Price 2ss., ‘Cloth. 


WILLIAM WESLEY & SON, | FLOUR MANUFACTURE: a Treatise on 


Scientific Booksellers and Publishers, | Milling Science and Practice. By FRIEDRICH KICK, Imperial 
Se J all . , Regierungsrath, Professor of Mechanical Technology in the Imperial 

28 EssEX STREET, STRAND. German aad Rens Institute, Prague. Translated from the Second 

ce ee + | Enlarged and Revised Edition, with Supplement, by H. P. 
Their last published Catalogues are POWLES, A.M.I.C.E. Illustrated with 28 Folding Plates and 1 
| 


Astronomy, 900 ‘litles, 2¢.; Conchology, 900 Titles, 2d. ; Woodcuts. 
Botany, 2000 Titles (6¢d.); Entomology, 800 Titles (2¢.) ; “« This work is, and will remain the standard authority on the science of 


Geology, 1200 Titles (4¢.). PosTAGE FREE. milling.” —The Miller, January 2, 1888. 
London: CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E.C. 








R. FRIEDLANDER und SOHN, BERLIN, N.W., Carlstrasse 11- 


(aaa | 
a mS) T A N L E Y io Just Published. Important New Work on Diatoms. 


Die DIATOMACEEN der POLYCIST- 
Mathematical Instrument Manufacturer to H.M. Government, Council of INENKREIDE von JEREMIE in HAYTI, WESTINDIEN. 
India, Science and Art Department, Admiralty, &c. Reastathen wad abgebildet von ALFREDO TRUAN y LUARD und 


= tT WIT 
Mathematical, Drawing, and Surveying Instruments & Dr. OTTUN. 
of Every Description, Imperial 4to,{with 7 Micro-photographic Plates(made directly from the 
Preparations). Price 18 Marks (sh.). 


Only a Small Number of Copies Printed. 


ted Price List Po - ie 
reer R. FRIEDLANDER und SOHN, Berlin, have the Largest Stock of 
Publications on Diatoms. Catalogues sent. 





Of the Highe:t Quality and Finish, at the most Moderate Prices. 





———— 


«“ COPERNICUS.”— Wanted, a Copy of 
No. 21, at a Reasonable Price.—Address, Rev. A. FREEMAN, Murston 
Rectory, near Sittingbourne. 





W. F. S. obtaine the « ynly Medal in the Great Exhibition of 1862 for 
Excellence of Construction of 1 _—_ ematical Instruments, and the only 
Gotp MEDAL inthe In ternation ntions E xhibition 1885 for Mathe- 
matical Work. Silver Medal, Arc ri ts’ Exhib tion, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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SUBSCRIPTIONS TO “NATURE.” 


s. 
ee ee ee ee 
Half-yearly . - - + 2 6 + © ee ee oo TG 
Quarterly. . 1+ + see eee eee 7 





Ano 


To the United States, the Continent, &c. :— 


s. 
Yearly «0. +s aoe 
Half-yearly . «©. 2 ee ee ee ee oe 0 WS 
Quarterly. 2 + ee ee ee ee ee ee 8B 


To India, China, and Japan :— 


oaank 


s. 
a ee <* os ee 
Helf-yearly oc ce ee ee 3 IO 
Quarterly . os i és 8 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per — after. 


es. @. 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . . ...1 15 0 
Half a Page, ora Column. ......+.3 5 0 
Whole Page. .... ae oe 


Money Orders payableto MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


Diary of Societies, 
LONDON. 
THURSDAY, January 10. 
Roya Society, at 4.30.—Notes on the Spectra of the Aurora: J. Norman 


Lockyer, F.R.S.—On the Secondary Carpals, Metacarpals, and Digital 
Rays in the Wings of Existing Carinate Birds: Prof. W. K. Parker, 
P.R.S 





LinNnEAN Society, at 8.—Influence of Light on Protoplasmic Movement, 
Part II. : Spencer Moore.—Studies of the Machrochires (Humming Birds 
and Allies): Dr. R. W. Shufeldt.—New British Plants: W. H. Beeby. 

Cuemicat Society, at 8.—On Morindon: T. E. Thorpe, F.R.S., and 
W. T. Smith.—On Manganese Trioxide: T. E. Thorpe, F.R.S., and 
F. J. Hambly.—Contribution to the Theory of the Vitriol Chamber Pro- 
cess : Prof. Lunge.—Studies in Coal Distillation: Lewis T. Wright. 

Roya INSTITUTION, at 3.—The Walker School: Hubert Herkomer. 


FRIDAY, JANUARY 20. 
RovaL INSTITUTION, at 9.—Diffraction of Sound : Right Hon. Lord Ray- 


leigh, F.R.S. 
SATURDAY, January 21. 


NATURE 





Rovat INstTITUTION, at .3.—Experimental Optics: Right Hon. Lord 


Rayleigh, F.R.S. 
SUNDAY, Jaxvary 22. 
Sunpay Lecture Society, at 4.—The Progress of Socialism ; its effect 
on Social Welfare : Sidney Webb. 


MONDAY, Janvary 23. 

ARISTOTELIAN SociETy, at 8.—The Philosophical Importance of a True 

Theory of Identity : Bernard Bosanquet. 
TUESDAY, JANUARY 24. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Anniversary Meeting. 

INSTITUTION OF CrviL ENGINEERS, at 8.—The Erection of the ‘‘ Jubilee” 
Bridge over the River Hooghly, on the Line of the East Indian Railway : 
Sir Bradford Leslie, K.C.1.E. 

Rovat INstTITUTION, at 3.—Before and after Darwin: George John 
Romanes, F.R.S, 

WEDNESDAY, January 25. 

Geotocicat Society, at 8.—On Ailurus anglicus, a New Carnivore from 
the Red Crag: Prof. W. Boyd Dawkins, F.R.S.—A Contribution to the 
Geology and Physical Geography of the Cape Colony : Prof. A. H. Green, 
F.R.S.—On Two New Lepidotoid Ganoids from the Early Mesozoic De- 
posits of Orange Free State, South Africa: A. Smith Woodward.—On 
some Remains of Squatina Cranei, sp. nov., and the Mandible of Belono- 
stomus cinctus, from the Chalk of Sussex, preserved in the Collection of 
Henry Willett, Brighton Museum: A. Smith Woodward. 

— oF ARTs, at 8.—Theatres and Fireproof Construction: Walter 

emden. 

ATHEN#UM Society, at 8.—On Rude Stone Monuments: A. L. Lewis. 

THURSDAY, JANvary 26. 

Rovat Society, at 4.30.—The following Papers wil! probably be read :— 
The Emigration of Amceboid Corpuscles in the Starfish ; with a Note on 
the Madreporite of Cribella ocellata: Herbert E. Durham.—On Tidal 
Currents in the Ocean : J. Y. Buchanan, F.R.S. 

Rovat Institution, at 3.—My Visits to America : Hubert Herkomer. 

FRIDAY, JANUARY 27. 
aon oF ArTs, at 8.—The Public Health in India: Mr. Justice Cunning- 
INSTITUTION OF Civit ENGINEERS, at 7.20.—Pumping-Machinery i 
? . ENGINEERS, at 7.20.— ping-Machinery in the 

* Fenland and by the Trentside: Lawrence Gibbs. 

OvaL INSTITUTION, at 9.—The Exploration of Masai-Land: Joseph 
Thomson. : 
SATURDAY, January 28. 


Rovat InstiTuTi0n, at 3.—Experimet ics: Ri i 7. 
leigh, FRS. N, at 3 “xperimental Optics: Right Hon. Lord Ray 
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STANDARD 


Pays HALF A MILLION ANNUALLY 
LI FE in Death Claims. 


Its INVESTED FUNDS exceed 63 MIL- 
LIONS, increasing yearly, and the New 
Business for the last Bonus period exceeded 
the amount transacted by any of the Scottish 
Life Offices. 

83 KING WILLIAM STREET, E.C. 





HAVE YOU COT THE ZA-ZAH, on VOICE FLUTE? 


_ Any an, woman, or child who can speak or sing can play tunes upon it 
instantly. 


Imitates the violin, violoncello, clarionet, animals, &c. 
No Keys. 
1s. No Fingering. 
No learning wanted. 
Played in Bands, in Concerts, 
in Drawing rooms. 





‘*Dear Sir,—I played the Violoncello part to Gounod’s ‘ Ave Maria’ last 
night upon one of your Za-Zahs, with Piano accompaniment. It went ex- 
ceedingly well. My brother also introduced the instrument in his ‘ Nigger ” 
entertainment, and caused much amusement. Kindly send me six more. 

“4... R.” 
1s. ; post free, leg. 2d. ; abroad, 1s. extra; Tenor Za-Zah, 1s. 64. ; post 
free, 18. 8d. ; abroad, 1s. 3d. ex:ra. Bass Za-Zah, 28. 64.; post free, 28. 94. 
inland. Small Orchestra of Seven, with Bass, 88. 64., free inland. P.O. 
to Manufacturer, 


M. BARR, 384 BOW LANE, CITY, LONDON, E.C. 
POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 





BROWN & POLSON'S 


CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


lorstords 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 
F. H. BUTLER, A.R.S.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. 


Just received :—A fresh series of Scottish Rocks; scarce English Middle 
Devonian Brachiopoda; a fine selection of Metallurgical Specimens ; also 
numerous examples of Rare Minerals from the West of England. 

Mr. BUTLER has recently acquired and can now offer specimens from 
the interesting Collection of the late RonertT Hunt, F.R.S. 

Small Collections of Minerals, Rocks, or Fossils, each in Case, suitable 
for Presents or for Tuition, from 2s. 6d. 
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MESSRS. MACMILLAN & CO.S SCIENTIFIC WORKS, 





BIOLOGY. 
A TEXT-BOOK OF PHYSIOLOGY. By MicuaEi 


FOSTER, M.D., Sec. R.S , Professor of Physiology in the University 
of Cambridge. With Illustrations. Fourth Edition. revised. 8vo. 215 

ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. Fifth Edition. Crown 8vo. 7s. 6d. 

PRIMER OF PHYSIOLOGY. By Micwart 
FOSTER, M.D., Sec.R.S., &c. With numerous Illustrations. 18mo. 
1s. [Setence Primers. 

PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F.R.S. New Edition. With 

numerous Illustrations. Feap. 8vo. 4s. 6d. (Questions on, 1s. 6d.) 

ELEMENTARY PRACTICAL HISTOLOGY. By 
WILLIAM FEARNLEY. With Illustrations. Crown 8vo. 7s. 6d. 

ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg- in- 
Baden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wales and Monmouthshire. With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 6d. 


LOGY. By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of 
Trinity College, Cambridge. With Illustrations. Second Edition, 
reprinted without alteration from the First Edition. 

Vol. I. ars. 


ELEMENTS OF EMBRYOLOGY. By Prof. MicHaEL 


. 18s. Vol..I 


F )STER, M.A. F.R.S., and the late F. M. BALFOUR, F.R.S. 
Second Edition, revised and enlarged. Edited by ApaAm SEpGwICck, 
M.A., and Watrer Hears. With Illustrations. Crown 8vo. tos. 6d. 


ELEMENTS OF COMPARATIVE ANATOMY. 
By Profesor CARL GEGENBAUR. A Translation by F. JEFFREY 
BELL, B.A. Revised with Preface by Professor E. RAY LAN- 
KESTER, F.R.S. With numerous Illustrations. 8vo. ars. 


ANATOMY, LESSONS IN ELEMENTARY. By 


ST. GEORGE MIVART, F.R.S. With numerous Illustrations. 


Feap. 8vo. 6s. 6d. 

TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes occurring in Disease. By A. GAMGEE, 
M.D., F.R.S., Professor of Physiology in the Victoria University, the 
Owens College, Manchester. 2 vols. 8vo. With Illustrations Vol. 
I. 18s. (Vol. II. in the press. 


COURSE OF PRACTICAI. INSTRUCTION 
IN ELEMENTARY BIOLOGY. By T. H. HUXLEY, F.R.S., 
assisted by H. N. MARTIN, B.A., M.B., D.Sc, Fellow of Christ’s 
College, Cambridge. New Edition, revised and extended by G B 
HOWES, Assistant Professor of Zoology, Normal School « f Science and 
Royal School of Mines; and D, H. SCOTT, M.D., Ph.D., Assistant 
Professor of Botany, Normal School « f Science and Roy al’ School ot 
Mines. With a Preface by T. H. HUXLEY, F.R.S. Cr. 8vo. ros. 6. 
AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D.. F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. 6d. 
AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal! School of Science and Royal School of Mines. With a Preface 
by Tuomas Henry Huxtey, F.R.S. Royal gto. 14 
A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology in the = aes »f Otago, New Zealand. With 
Tilustrations. Crown 8vo. 
THE FERTIL ISATION. OF FLOWERS. By Pro- 


fessor HERMANN MULLER. Translated and Edited by D’ARCY 
W. TH )MPSON, B.A., Professor of Biology in University College, 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8vo. ars. 

STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and ren a Glossary 
of Botanical Terms. By Professor ASA GRAY, LL.i 8vo. tos. 6d. 


MACMILLAN & 


A 


TREATISE ON COMPARATIVE EMBRYO. | 


In 2 vols. 8vo. | 


BIOLOG i <ealia ued. 


PRACTICAL INSTRUCTION IN BOT ANY, A 
COURSE OF._ By F. O. BUWER, D.Sc., F.L.S., Presessor of 
Botany in the ee of Glasgow, and SYDNEY H. VINES, 


M.A., D.Sc., F.R.S., Fellcw and Lecturer, Christ’s College, Cam 

bridge. With a Preface by W. T. Tuiserton Dyer, M.A., C.M. G., 

F.R.S., F.L.S., Director of the Royal Gardens, Kew. Crown 8 8vo, 
Part I. —PHANE ROGAMA4—PTERIDOPHYTA. 6s. 


Part 1l.—BRYOPHYTA—THALLOPHYTA. 4s. 62. 
LESSONS IN ELEMENTARY BOTANY, By 


Professor OLIVER, F.R.S. New Edition. With numerous Illustra. 

tions. 45. 6a. 
PRIMER OF BOTANY. 

K.¢C3.l., CR, M.D., FR.S., KCL. 


Fcap. 8vo. 


3y Sir J. D. Hooxer, 


With numerous I!lustrations, 


New Edition. 18mo. "hs. [Science Primers. 
THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. Ey Sir J. D. HOOKER, K.C.S.1, C.B., M.D., F.B.S.. 


D.C.L. Third Edition, revised. Globe 8vo. tos. 6d. 


FIRST BOOK OF INDIAN BOTANY. By 
z ANIEL OLIVER, F.R.S., &c., Professor of Botany in ee sity 
College, London, &c. With Illustrations, Extra fceap. 8vo. 6s. 6d, 


A DICTIONARY OF ECONOMIC PLANTS, 
Their History, Products, and Uses. By JOHN SMITH, A.L.S., & 
8vo. 145. 

DOMESTIC BOTANY: An _ Exposition of the 
Struct ire and Classificaticn of Plants, and _ ~ Uses for Food 


Clothing, Medicine, and Manufacturing burposes. By JOHN SMITH, 
A.L.S., &c. With Illustrations. New Issue. Crown 8vo. 125. 6d. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F. DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra 
tions. Crown 8vo. 10s. 6d. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS 


Reprinted from the Handbook of European Butterflies. Crown 8vo. 1s. 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 
numerous lllustrations. Crown 8vo. 7s. 6d. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN. 
TON, M. D., D.Se., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Barthoiomew’s Hospital ; Examiner 
in Materia Medica in the University of London, in the Victoria Uni 
versity, and in the Royal College of Physicians, London ; late Examiner 
in the University of Edinburgh. Adapted tothe United ‘States Pharma- 
copceia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Third 
Edition. Adapted to the New British Pharmacopeia, 1885. Medium 
8vo. 21s. 


TABLES OF MATERIA MEDICA: a Companion 


tothe Materia Medica Museum. By the same Author. With Illustra: 
tions. New Edition Enlarged. 8vo. ros. 6d. 


TEXT-BOOK OF PATHOLOGICAL ANATOM 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tibin- 
gen. Translated and _ ted for English Students by DONALD MAC. 
ALISTER, M.A., M.D., B.Sc., -F.R.C.P., Fellow and Medical 
Lecturer of St. John’ s College, Cambridge, Physician to Addenbrooke's 
Hospital, and Teacher - — in the University. With numerous 
Illustrations. Medium 

-~ I. —GEN ERAL PAT HOLOGIC: AL ANATOMY. Second Edition. 


6d. 
Part ‘IL—_SPECIAL PATHOLOGICAL ANATOMY. 
VIII. Second Edition. 12s. 6d. Sections IX.—XII. 


MICRO-ORGANISMS AND DISEASE. An » 
tr Menten into the Study of Specific Micro-Organisms. By E. KL a. 
_ F.R.S., Lecturer on General Anatomy and Physiology ons ¥§ 
School of St. Bartholomew’s Hospital, London. * With 12 
Third Edition. Revised. Crown 8vo. 6s. 


Sections L= 
6d. 


12S. 


Me a: cal S 
Illustrations. 


CO., LONDON. 
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MESSRS. MACMILLAN & CO.'S NEW EDUCATIONAL BOOKS. 








NEW EDITION, THOROUGHLY REVISED. 


A SHORT HISTORY OF THE ENGLISH PEOPLE. By Joun RicHarp 

GREEN, Honorary Fellow of Jesus College, Oxford. With Maps and Tables. Crown 8vo. 8s. 6¢. (129th Thousand.) 

The necessity has long been recognized for a Revised Edition of this well-known book ; but Mr. Green always felt that 

no revision would be satisfactory that was otherwise than complete, and he was unhappily not spared to carry this out himself. 

The book has therefore remained substantially unaltered until now. In this New Edition, which was undertaken at the Author’s 

express wish, Mrs. Green has been careful not to interfere with the plan or structure of the book: but while guided in general by 

the later work of her husband in his larger history she has not hesitated to avail herself also of books recently published, and of the 

ready help and advice of many of Mr. Green’s historical friends, including the Bishop of Chester, Canon Creighton, Mr. Bryce, 

Mr. Lecky, and Professor Gardiner. Marginal notes and dates are for the first time given throughout, which will add to the 
convenience of the book for school use ; and the Chronological Tables have been carefully revised. 


A TREATISE ON ALGEBRA. By Cuartes Smitn, M.A., Fellow and Tutor 


of Sidney Sussex College, Cambridge, Author of ‘‘ Elementary Algebra,” ‘*Conic Sections,” ‘‘ An Elementary Treatise on 
Solid Geometry,” &c. Crown 8vo. 7s. 6d. 

This book is designed for the use of higher classes of schools and the junior students in the Universities. No pains have been 
spared to insure variety and interest inthe examples. With this end in view hundreds of examination papers have been consulted, 
including, with very few exceptions, every paper which has been set in Cambridge for many years past. Amongst the examples will 
also be found many interesting theorems which have been taken from different mathematical journals. 


NEW EDITION, THOROUGHLY REVISED AND ENLARGED, 


A COURSE OF PRACTICAL INSTRUCTION IN ELEMENTARY 
BIOLOGY. By T. H. HUXLEY, F.R.S., assisted by H. N. MARTIN, B.A., M.B., D.Sc., Fellow of Christ’s College, 
Cambridge. New Edition Revised and Extended by G. B. HOWES, Assistant Professor of Zoology, Normal School of 
Science and Royal School of Mines, and D. H. SCOTT, M.A., Ph.D., Assistant Professor of Botany, Normal School of 
Science and Royal School of Mines. With a Preface by T. H. HUXLEY, F.R.S. Crown 8vo. 10s. 6d. 


NEW PART, VOL. III. PART IV. PRICE 215.5 NOW READY. 


A TREATISE ON CHEMISTRY. By Sir Henry E. Roscogz, F.R.S., and 
C. SCHORLEMMER, F.R.S., Professor of Chemistry in the Victoria University, the Owens College, Manchester. 
With Illustrations. 8vo. 


Volumes I. and II.—INoRGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. With a Portrait of DALTON, Engraved by 
C. H. JEENs. 21s. Vol. II. Part I.—Metals. 18s. Vol. I]. Part I1.—Metals. 18s. Vol. III. Parts I., II., and 1V.— 
ORGANIC CHEMISTRY. 21s. each. Part III. 18s. 


THE ELEMENTS OF CHEMISTRY. A Text-book for Beginners. By IRA 


REMSEN, Professor of Chemistry in the Johns Hopkins University. Feap. 8vo. 2s. 6d. 


A COURSE OF QUANTITATIVE ANALYSIS FOR STUDENTS. By W. 


NOEL HARTLEY, F.R.S., Professor of Chemistry, and of Applied Chemistry, Science and Art Department, Royal 
College of Science, Dublin ; Ex-Vice-President and Examiner in Analytical Chemistry to the Institute of Chemistry of 
Great Britain and Ireland, Examiner in Chemistry to the College of Preceptors. Globe 8vo. 5s. 


PRACTICAL PHYSICS FOR SCHOOLS AND THE JUNIOR STUDENTS 
OF COLLEGES. By BALFOUR STEWART, M.A., LL.D., F.R.S., and W. W. HALDANE GEE, B.Sc. (Lond.), 
ag ry and Assistant Lecturer in Physics at the Owens College. Part I.—ELECTRICITY AND MAGNETISM. 

slobe 8vo. 25. 64d. 


POLITICAL ECONOMY. By Francis A. Waker, Author of “ Money and its 


Relation to Trade and Industry,” ‘* Land and its Rent,” &c., &c. Second Edition, Enlarged. 8vo, 125. 64. 


THE CHARACTER AND LOGICAL METHOD OF POLITICAL 


ECONOMY. By J. E. CAIRNES, LL.D., Emeritus Professor of Political Economy in the University of London. 
New Edition. Crown 8vo. 6s. 


COLLEGE HISTORY OF INDIA, ASIATIC AND EUROPEAN. By 


J. TALBOYS WHEELER. Crown 8vo. 3s. 6d. 


Macmillan and Co.s Descriptive Catalogue of New and Forthcoming Educational Books post free on appiication. 





MACMILLAN AND CO., BEDFORD STREET, LONDON, W.C, 








Tust Ready, Royal § er covers, with Coloured Plates, 7s. 6d. 
ANNALS OF BOTANY, Vol. i, No. II. Edited by 1 
LEY BALFOUR, M.A, F-R.S., Professor of Bota 
7 rd; S. H. VINES, D.Sc Reader i in Botz any, C: salaition 





and W. G. FARLOW, M D., or of Cryptog — Botany, Har- 
vard, Mass., U.S.A., assisted by ot! 


her Botanists. No. II. contair 
papers by Sir J. W. Oxiver, F. O. Bower, D. 
Morris, SELMAR ScuHé I. REYNOLbDs Vaizey ; Notes 
Reviews, and Record of Cu ure. 


* Itis proposed to p 
wately tllustrat 
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Just Published, Demy 3vo, w.th Lithographs, stiff cover, 3s. 6d. 
THE THEORY AND USE of a PHYSICAL BALANCE. 
By JAMES WALKE Jemonstrator of the Clarendon 
Laboratory. 

This account of the Physical Balan ‘ena led originally as a chapter 
of a book on Practical Phe for th students at the Clarendon 
Laboratory. Asitisp ble that the pi ublication of the complete course 

» delayed, it has been t z 


may 


tvisable to publish the cha pters as they 
are rea q; 


, without waiting fo st of the work. 
PART I. OF A. NE W SCHOOL GEOGRAPHY. 
Just Ready, Crown 8vo, cloth, 2s. 6d. 
GEOG RAPHY for SCHOOLS. By ALFRED HUGHES, 
, Assistant Master at Manchester Grammar School. 
Ke . PRAC’ TICAL GEC \GRAPHY. With Diagrams. 


This ‘* Practical Geograpliy” és based on the results of several years’ 
experience in the modern s tt 


the ManchesterGrammar School. /t has 
been found possible, withi (2 s of an ordinary term's geographical 
course, to include the cons: 


erationof many classes of problems which are 
not usually treated at school. 


Just Ready, Demy 8vo, Cloth, 21 
TRANSLATIONS OF FOREIGN BIOLOGICAL ME- 
MOIRS. _ Translated under the Superintendence of, and Edited by, 
Prof. J. BURDON-SANDE RSON, M.D.,F.R.S. I. Memoirs on the 
Physiolcegy of Nerves, of Muscle, and ves e Electrical Organ. 






Royal 8vo, Ck 
GEOLOGY: CHEMICAL, PHYSICAL, AND STRATI- 
GRAPHICAL. By J. PRESTW ICH, M.A., F.R.S., Professor of 
Geology, Oxford. V i... Ct 1emical and Physical. Vol. II. shortly. 
** Stands out from the lor nge of modern treatises.” —Academy. 


Lor don HENRY FROWDE, 





NATURE [| Yan. 19, 
- CLARENDON PRESS STANDARD SCIENTIFIC BOOKS. 


| 


Clarendon Press Wi arehouse, 





REGENT VOLUMES IN THE 
INTERNATIONAL SCIENTIFIC SERIES. 


Crown $vo, With Illustrations, 5.. 


A MANUAL OF THE BRITISH 
ap eney brn S. With Descriptions of all the Species 

f Fungi hitherto found in Britain included in the Family, 
a Illustrations of the Genera in 12 3 


WILLIAM PHILLIPS, F.L.S. 


Crown 8vo, 5s. 


ANIMAL MAGNETISM, By Acrrep 


BINET and CHARLES FERE. 


Crown 8vo, With go Figures, 5s. 


WEATHER: a Popular Exposition 


of the Nature of Weather Changes from Day to Day. By 
the Hon. RALPH ABERCROMBY, Fellow of the Royal 
Meteorological Society, and Author of ‘* Principles of 
Forecasting by means of Weather Charts.’ 


“Tt will be sufficient here, in calling attention to this excellent 
manual, to give the chief subjects with which Mr. Abercromby 
deals. The following sentence in the preface tells us briefly the 
object of the whole book :—‘ Many books have been written on 
storms and climates, but none on every-day weather’; and he 
claims in the present volume to have opened for those who have 
only known meteorology as a dull branch of statistics ‘a new 
eee in science and a new vision to the mind.’ ”—Saturday 

Vevlewm, 








London: KEGAN PAUL, TRENCH, & CO. 
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8vo, Cloth, Vol. I. = a 
A TREATISE ON STATICS. 7 G. M. MINCHID 


tird Edition. 
“By 3 the best treatise on statics in the 





> English language.”—New J 





10st important work ; in fact, one of the best treatises of the day.”~ 
Nature 
With 241 Woodcuts and an Index, Royal 8vo, half-morocco, 22s. 


COMPARATIVE ANATOMY OF THE VEGE TATIVE 
ORGANS OF THE PHANEROGAMS AND F Pegg 
DEBARY. Translated and Annotated by F. O. * seneing M. L =" 
and D. H. Scott, M.A., Ph.D., F.L.S. 

enthusiastic praise of all 


“Deserves the competent 








Just Published, with 407 Woodcuts, Royal 8vo, half-morocco, 21 


OUTLINES OF CLASSIFICATION AND SPECIAL 
MORPHOLOGY OF PLANTS. A New Edition of Sachs’s * Text. 
book of Botany,” Book II. By Dr. K. GOEBEL, Professor in > 
University of Rostock. Translated by H. E. F. Garnsey, M.A., anc 
Revised by I. B. BALFour, M.A., F.R.S., Professor of Botany, Oxtord, 

** As a clear, succinct, and scholarly abstract of all that is known Up to 
date as tothe morphology of plants from the highest to the lowest it will 
hold its own for several years tp come.”’—Academy. 


Just Published, with 455 Woodcuts, Royal 8vo, half-morocco, 31s. 6¢. 


LECTURES ON THE PHYSIOLOGY OF PLANTS S. 
By JULIUS VON SACHS. Translated by H. Marsuatyt Wa 
M.A., F.L.S., Fellow of Christ’s College, Canbridge, and Professor - of 
Botany, R.I. E. College, Cooper’s Hiil. 

* The book is certainly a remarkable one;. . . 
work.” —Nature. 

*.* These three works are intended by Prof. J. von Sachs to supersed. 
his ** Text-book of Botany,” the second edition of the authorized L 
translation of which was published in 1882, and which it is not propo 
reprint. 


it will always be a valuable 






to 


** An undertaking which must earn the heartiest thanks of English students 
of botany.” —Nature. 


With 198 Woodcuts, Royal 8vo, half-morocco, 225. 60. 
COMPARATIVE MORPHOLOGY AND BIOLOGY OF 
THE FUNGI, MYCETOZOA, AND BACTERIA. By A. DE 
BARY. Authorized English a by H. E Aas Garnsey, M.A 
Revised by I. B. BALFour, M.A., M.D., F.R.S., Professor of Botany, 
Oxford. 


"MESSRS. a & 00. LIST 


8vo, 18s. 


MODERN THEORIES OF CHEMISTRY. 
By Prof. LOTHAR MEYER. Translated, from the Fifth Edition of 
the German, by P., PHILLIPS BEDSON, D.Sc. (Lond ), B.Sc. (Vict.), 
F.C.S., Professor of Chemistry, Durham College of Science, N 
castle-on-Tyne ; and W. CARLETON WILLIAMS, B.Sc. (Vict. 
F.C.S., Professor of Chemistry, Firth College, Sheffield. 








Crown 8vo, 55. 


A COURSE OF LECTURES ON ELEC: 
TRICITY, delivered before the Society of Arts. By G EORGE 
FORBES, M.A., F.R.S. (L. and E.), F.R.A.S., M.S.T.E., at 
E. Assoc. Inst.C. E. [Next week. 

Crown 8vo, 75. 6d, 


ASTRONOMY FOR AMATEURS: A 
Practical Manual o fTelescopic Research in all Lati:udes adapted 1 
Powers of Mcderate Instruments, Edited by JOHN A. WE ST. 
WwooD LIVER, with the assistance of T. W. BackHovs®, 
F.R:A.S.; S. W. Buenas, M.A., F.R.A.S.; J. Ranpb_ Capron 
F.R A.S.; W. F. Dennina, F.R.AS. ; Ts Gwyn E.cer, F.R.AS.; 
W. S. Franxs, F.R.A.S ; J. E. Gore, M.R.1.A., F.R.A.S.; 
Howarp Gruss, F.R.S., F.R.A.S.; E. W. Mauaper, F.R.AS. ; 
and others. Illustrated. 





Fear, 8vo,*4s. 


EXPERIMENTAL CHEMISTRY FOR 
JUNIOR STUDENTS. By J. EMERSON REYNOLDS, M. D., 
F.R.S., F.C.S., Professor of Chemistry, University of Dublin. ee 
IV. Cl temistry ‘of Carbon Compounds, or Organic Chemistry. With 
Appendix on Ultimate Organic Analysis. 


*,* Also uniform: Part I., Introductory, rs. 6¢.; Part 11., Non-Metals 


2s. 6d. ; Part III., Metals, 38. 6d. 


NEW BOOK BY PROF. MAX MULLER. 


BIOGRAPHIES OF WORDS, AND THE 
HOME OF THE ARYAS. Crown 8vo, 7s. 6d. 


London: LONGMANS, GREEN, & CO. 











Printed by Ricuarp Cray anp Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and rublisned by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York,—Tuurspay, January 1), 138. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’”,—WORDSWORTH. 


NO. 952, VOL. 37.] THURSDAY, JANUARY 26, 1888. [PRICE 15 CENTS. 
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R. & J. BECK’S —*||:«¥BROWNING’S PLATYSCUPIC LENS. 
NEW MICROSCOPE, ! De sh 


“THE STAR.” 


PRICES. i. er: 


Stand, with t-in. Ovject- 
glass and 1 Eye-piece - 22 0 Engraved Real Size. 


Stand, with r-in. and 4-in. | A NEW ACHROMATIC COMBINATION, 
Object-glasses .... «. ... 3 3 0 | COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 
“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).””"—GranT ALLEN in Knowledge. : 
The Platyscopic Lens is invaluable to botanists, mineralogists, or ~~ 
hragm i : mologists, as it focuses about three times as far from the object as t 
f : gm, Double Mirror, in Coddington Lenses. This allows opaque objectsto be examined easily. _ 
; ASE... wee ee tee ee 42 4 0 The Platyscopic Lens is made of four degrees of power, magnifying 
» io = wae respectively ro, 15, 20, and 30 diams.; the lowest power, having the largest 
: Full Descriptive Pamphlet sent on field, is the best adapted for general use. 
; == Applicati. The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames 
oS pplication to x , , 7 , , 
> ; Price of the Platyscopic Lens, mounted in Tortoiseshell, magnt- 
R. & J. BECK, 68 Cornhill London, E.G. Jying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 
GOLD MEDAL, 


Illustrated description sent free. 


International Inventions Exhibition, 1885. JOHN BROWNING, 63 STRAND, LONDON, W.C. 
THE : Sal 










Stand, with 1 Eye-piece, 4-in. 
and §-in. Object-glasses, 
Fine Adjustment, Iris Dia- 








NEW LANTERN MICROSCOPE NEGRETTI & ZAMBRA’S 


OXvHYDROGEN oR Execrric Licurt. 


(Wright and Newton's Patent.) | SELF-REGISTERING THERMOMETERS. 
SILVER MEDAL, AY 


INVENTIONS EXHIBITION, 1885. 






Free by Post. 
oO 
Ex 











Illustrated Price-Lists 


See SS ® 
NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
Wj ; : when the temperature in greenhouse falls below or exceeds the point at which 
ith Lime-light thi . ; = injury would be caused to plants, &c. 
Magic Lantern Slide + poy ed ops pry oop eatery Pa - It also indicates the present temperature as an ordinary thermometer. _ 
Eye magnified 2,500 diams. Is also the most sesteat shedeation: 7 ng The bell can be placed in the gardener’s cottage, or at any other convenient 


Polariscope : ~ " spot. Price, including bell, battery, thermometer, and 50 feet of double 
pe made. Particulars and Report of Royal Microscopical Society cnaceosiae wine 4 So F - < 
a g ; a 


OrricamEWTON & CO., NEGRETTI & ZAMBRA, 


TO THE QUEEN AND THE GoVER 
Makers ee OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
OF EVERY DEscRIPTION OF SCIENTIFIC AND PHYSICALAPPARATUS s SOLRORI VIADUCT, : Q 











For Coucecgs, INSTITUTIONS &c. S N1 
Pp » INS » &c. Spectar Opricat APPARATUS FOR shes :— SORNHILL; REGENT STREET. 
ee &c., For ScREEN PRojEcTion. "oe a CRYSTAL PALACE. 
3 PLEET 8¢ Catalogues 6 Stamps. N. and Z.’s Large Illustrated Catalogue, 1200 Engravings. Price ss. 
STREET, LONDON. Teiephone No. 6583. 
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ELSWICK ‘MECHANIC S) INSTITUTE, 
NEWCASTLE-ON-TYNE. 


SCIENCE AND ART CLASSES. 


The Committee of the above Institute are prepared to receive Applications | 


f rom Teachers qualified to earn payment under the Science and Art Depart- 
Q 


ment, to teach one or more of the following Subjects for the Session 1888-89 : 


NATURE 


| 


viz. Second Grade Drawing and Subjects I. to XV. inclusive, also XIX. and |} 


XXII. ; and the following Subjects under the City and Guilds: Manufacture 
of Iron and Steel, Mechanical Engineering, and Tools for Iron and Wood. 
Applicants to state terins. 

All applications to be addressed to the Secretary on or before Junuary 
31, 1888. 


LONDON UNIVERSITY. 
EXAMINATIONS. 


An exceptional opportunity is afforded to Students entering for the B.Sc 
in 1888 for obtaining EVENING Instruction in Branches 1 , Il. , and ITI. 
(PASS AND HONOURS) at the Birkbeck Institution, Bream’s Buildings, 
mae. commencing on JANUARY 18. 
The Lectures on Pure and Mixed Mathematics will be given by Mr. R. 
E. DAY, M.A. (Cantab.), 17th Wrangler. 
For Prospectus apply to the SecRETARY of the B.Sc. Classes. 


EXPERIMENTAL PHYSICS. 


EVENING Courses of Lectures and Laboratory work are carried o1 
throughout the year at the Birkbeck Institution, Bream’s Buildings, E.C. 
to prepare Students for the Prelim. Sci., Intermediate Science, and B Sc. 
(PASS AND HONOURS) Examinations of the London University. A 
New Term will commence on JANUARY 18 

For Prospectus apply to the SECRETARY of the Phy ysics Classes. 

Note.—During the Jast two years, out of 36 Candidates from these 
classes, 35 have passed the above examinations. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
£60 respectively, open to all First-Year Students, wil! be offered for Compe- 
tition in SEPTEMBER 1888. 

Special Classes are held throughout the Year for the PRELIMIN: ARY 
SCIENTIFIC and INTERMEDIATE M.B. Examinations of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students, and for Qua alified Practitioners. 

Prospectuses and all particulars may be obtained from the Medical Secre- 


tary, Mr. GzorGe RENDLE. 
W. M. ORD, Dean. 
R. W. RE ID, Vice-Dean. 


PRELIM. SCIENTIFIC “AND INTERM, 
SCIENCE EXAMINATIONS OF THE 
UNIVERSITY OF LONDON. 


Professor LANKESTER commences a Special Course of Lectures and 
Practical Instructicn in BIOLOGY in the Zoological Laboratory of Uni- 
versity College, London, on FEBRUARY 1, and a similar Course on 
APRIL 18. Students desirous of joining either Class should apply in 
person or by letter to the SECRETARY, University College, Gower Street, 
London. 








INVENTIONS EXHIBITION— —GOLD MEDAL AWARDED _ 


ILLUSTRATED 


DENT ’S go 
WATCHES. 


of HIGH-CLASS 
WATCHES and CLOCKS at 
REDUCED PRICES, sent post 


and Co., 
61 STRAND, LONDON, 
or 4 ROYAL EXCHANGE. 


Makers to the Queen, 
W.C., 








DISARTICULATE D MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &. 


free on application to E. DENT | 


~ | is supplying. 


| 
| 
| 
| 
| 


Dissections in spirit showing the anatomy of Rabbit, muscles, circulatory | 


and urinogenital organs, brain, &c., clearly dissected and displayed in 


16 jars. All muscles, nerves, and urinary organs, glands, &c., being 


numbered, accompanied by keys. 


MOORE BROTHERS, 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
Awarded Seven Medals and Three Diplomas. 








[ Fan. 26, 1888 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 
(Now carried on by his Son and Brother), 


Wh» last week sent to his subscribers Ephemera larve, with sketch and 
description. He also sent out Melicerta ringens, Limnias ceratophylli, 
Stephan aceros, Argulus, Cordylophora lacustris, Trout Fry, Volvox glo- 
bator; also Amceba, Hydra, Vorticella, Crayfish, and other Specimens for 
(Huxley and Martin’s) Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B 











Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for pera of £1 18 
or Twelve Tubes for tos. 


Portfolio of Deawings, cantand Pasta, 1s.each. 


FH. BUTLER, A.RS.M,, &., 


148 BROMPTON ROAD, LONDON, S.W. 


Just received :—A fresh series of Scottish Rocks; scarce English Middl le 
Devonian Brachiopoda; a fine selection of Metailurgical Specimens; also 
numero mat nles of Rare Minerals from the West of England. 

Mr. BUTLER has recently acquired and can now o fler specis nens from 
the interesting Collection of the late Ronert Hunt, F.R.S. 

Small Collections of Minerals, Rocks, or Fossils, each in Case, suitable 
for Presents or for Tuition, from 2s. nana 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 


From Microscopic Slides, 


The List, which includes some choice productions from the Owens College 
(by permissi ion), post free for One Stamp. 


PRACTICAL BIOLOGY, CHEMISTRY, 


PHYSICS, MATHEMATICS, &c.—Evening Classes at King’s Cross 
by the Tutors of the University Correspondence Classes, T. W. SHORE, 
M.D., B.Sc., H. F. MORLEY, D.Sc., M.A., J. M. LIGHTWOOD, 
M.A., &c. Preparation for all Exami nations, especially those of the 
London University. Also Preparation by ge ag oy Very 
successful. More Candidates passed the B.A. 1887 than from any 
other Institution. Secretary, Mr. E. S. Weymoutn, M.A., 38 Christ 
church Road, Brondesbury, London, N.W. 








TO BIOLOGISTS. —Well- preserved Speci- 
mens fixed by osmic or sulpho-picric, &c., or Ziving, by arrangement. 
Grantia, Sycon, Leucosolenia, Sarsia, Rhizost oma, Alcyonium, Actin‘a, 
Peachia, Antedon, Ophiura, Asterina, Spatangus, Echinus, Synayta, 
Planaria, Nemertes, Aphrodita, Polynoe, Marphysa, Nereis, Sagitta, 
Chetopterus, Lepas, Apus, Nebalia, Mysis, Palemon, Cancer, 
Nymphon, Lutraria, Haliotis, Aplysia, Fiona, Sepia, Sepiola, Ascidia, 
Clavelina, Fragarium, Botryllus, Balanoglossus (*‘ Sarniensis,’ 
Keeh.), Amphioxus, Lepadogaster, &c., at very moderate charges. 
Also, Micro-mounts, and Cabinet Specim ens in every branch. = 
SINEL, Cleveland Road, Jersey.—Lists on application. 





RICHARD ANDERSON & CO., 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 









ELECTRI~ BELLS, 
SPEAKING- TUBES, 6uC.y BC» 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 
EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield. 


LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON 


, E.C. 
| Telegrams—* TONNERRE LONDON.” 
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MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs.- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES OF ROCKS. MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 











“Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC: 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS. 





Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. roo Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


and other Geological Requisites. 
D. RUSSELL, 








THOMAS 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomesa pleasure when this Inkis used. Ithas been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 

Ireland. 
[t writes almost instantly full Black. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and notliable to Blot.} moment of writing. 

Can be obtained in London, through Messrs. Barctay & Sons, Farring 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 
BEWLEY & DRAPER (Limited), Dublin. 


MADE WITH BOILING WATER. 


EPPS’S 





Flows easily fromthe Pen. 














CRATEFUL—COMFORTING. 
MADE WITH BOILING MILK. — i 

| { INFALLIBLE 
UNS 

ULCERS. If effectually rubbed on the Neck and Chest, it cures 

SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for | 


|'NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom 


The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The specialattention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farms to be Let and Estates 
for Sale. 

| _ Advertisers addressing themselves to Farmers wil! find the AGRICUL* 
TURIST a first-class medium for reaching that Class. 
Price 3¢. By post 34¢. Annual Subscription, payable in advance, r4s. 





Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


FOWLS, by HARRIZEON WEIR, with Illustrations.—See 


THE ENGLISH ILLUSTRATED 
MAGAZINE 


For FEBRUARY. Profusely illustrated. Price 6¢.; by post, 8d. 


t.—OLD LADY. From the Picture by Rembrandt. (Frontispiece.) 

2.—The MEDIATION OF RALPH HARDELOT, Chaps. XIV.— 
XVII. Prof. W. Minto. 

3-—THE WEASEL AND HIS FAMILY. Benjamin Scott. With 
Illustrations by Bryan Hook. 

t-—THAT GIRLIN BLACK. Part IV. (concluded). L. MoLeswortn. 

5.-—FOWLS. Harrison Weir. With Illustrations by Harrison Weir. 

6.—COACHING DAYS and COACHING WAYS.—‘‘ The Portsmouth 
Road.” W. Outram TristrAM. With Illustrations by Herbert 
Railton and Hugh Thomson. 

7-—ET CAETERA, By H. D. Trattt. 

ORNAMENTAL FRIEZES, HEADINGS, INITIAL LETTERS, 
and TAILPIECES. 


MACMILLAN & CO., LONDON. 





MACMILLAN’S MAGAZINE, 
No. 340, for FEBRUARY. Price 1s. 


Tue NuMBER CONTAINS— 
1.—EARLY DAYS OF DARWINISM. By Professor Newron 
2.—MR. KINGLAKE’S INVASION OF THE CRIMEA. By Colonel 
MAURICE. 
3-—THE REVERBERATOR. By Henry JAmEs. Chaps. I. and II. 
4.—VIRGIL IN ENGLISH VERSE. By J. W. Mackalt. 
5.—BURFORD. 
6.—A NIGHT IN THE JUNGLE. 
7-—ROBESPIERRE’S LOVE. By Epmunp Knox. 
8.—CHRIS. By W. E. Norris. Chaps. VII.—IX. 
MACMILLAN & CO., LONDON. 





THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S,, member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from fereign zoological 
journals of important and interesting articles in various branches of zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, | 
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" BLACKIE’S SCIENCE TEXT-BOOKS. 


BARTS cag boar stg og a Text-Book of Elementary 
Physiograp! Adapted to > Syllabus of the Science Department. 
By W. J. HAR RISON and H. R- WAKEFIELD. . Cloth, 45. 6d 

[Just publish 






ca 


THEORETICAL MECHANICS: an Elementary Text- 
300k of Ibynamics and Hydrostatics. By R. H. PINKERTON, B.A. 
Oxon. Adapted to the Syllabus of the Science Department. Cloth, 
3s. 6d. [Just published. 


ELEMENTARY TEXT-BOOK OF TRIGONO.- 
METRY. By R. H. PINKERTON, B.A. Oxon. Cloth, 15. 62. 


** An excellent text-book. The exposition and demonstration of principles 
are remarkabl: for clearness and fullness.” —A ¢heneum. 


ANIMAL PHYSIOLOGY: an Elementary Text-Book. By 
J. MCGREGOR-ROBERTSON, M.A., Author of ‘The Elements of 
Physiolog.cal Physics,”’ &c. Adapted to the Syllabus of the Science 
Department. With numerous Illustrations. Feap. 8vo, Cloth, 4s. 

[Just published. 


EUCLID’S ELEMENTS OF GEOMETRY. 
Notes, Examples,-and Exercises. By A. E. LAYNG, M.A., 
Master of Stafford Gremmar School. Book I., 1s. ; Book II., 6d. 

[Just published 


Head 


ALGEBRA, 


Notation. 


Up to and including Progressions and Scales of 
3y J. G. KERR, M.A. Cloth, 2s. 6d. 


** A well-arranged, clear, and useful text-book.”"—A theneum. 


DESCHANEL’S NATURAL PHILOSOPHY. 
lated and Edited by J. D. EVERETT, D.C.L., F.R.S., 
of Natural Philosophy in Queen’s College, Belfast. Ninth Edition, 
Revised throughout. Illustrated by 783 Engravings on Wood, and 3 
Coloured Plates. Medium 8vo, Cloth, 18s.; also in 
Cloth, 4s. 6d. each. 


Trans- 


Part I.—Mechanics, Hydrostatics, and Pneumatics. 
Part I1.—Heat 

Part IIL.—E lectricity and Magnetism. 

Part IV.—Sound and Light. 


clearly written, and admirably illustrated, 


ally arranged, 
"—Saturday 


** Systematic 
| work for a class in experimental physics. 


it forms a mode 
Review. 


ELEMENTARY TEXT-BOOK OF PHYSICS. By 
Prof. EVERETT. Illustrated by many Woodcuts. Third Edition, 
Revised. KFcap. 8vo, Cloth, 3s. 6d. 





“An une tional work, both in the matter and in the manner of its 
teaching.” —/ournal of Science. 





OUTLINES OF NATURAL PHILOSOPHY FOR 
BEGINNERS. By Fioi. EVERETT. With 216 Woodcuts. Fcap. 
8vo, Cloth, 45s. 

it possesses all the systematic arrangement 

"Atheneum 


“A book of great merit ; 
and lucidity of the author's former publications. 


BLACKIE & SON, 


RST AN LEY 


Mathematical [Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


London : 49 and 50 Old Bailey. 


Mathematical, Drawing, and Surveying Instruments 


of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Lilustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEpbat in the International Invent ons Exhibition 1885 fur Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1386. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


— 


DIAGRAMS FOR LECTURES, - DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMcNS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 


With |} 


Professor 


Parts, limp | 


| 
| 
{ 
| 
| 
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Just Published, 8vo, Pr.ce 18s. 


MODERN THEORIES of CHEMISTRY. 


By PROFESSOR LOTHAR MEYER 
Translated. from the Fifth Edition of the German, by 
P. PHILLIPS BEDSON, 


D.Sc. (Lond.), B.Sc. (Vict.), F.C.S., Professor of Chemistry, Dur! 
College of Science, Newcast‘e-on Tyne ; and 


W. CARLETON WILLIAMS, 





B.Sc. (Vict.), F.C.S., Professor of Chemistry, Firth College, Sheffi-ld 
London: LONGMANS, GREEN, & CO. 
Just Published, Crown 8vo, Price 5s, 


A Course of Lectures on Electricity, 


| DELIVERED BEFORE THE SOCIETY OF ARTS, 
By GEORGE FORBES, 


M A.. F.R.S. (L. and E.), F.R.A.S., M.S.T.E., and E.Assoc.Inst.C.E. 


London: LONGMANS, GREEN, & CO. 
Now Ready, Sixth Edition, carefully Revised and in part Rewritten 


with 300 Engravings, 8vo, 18s. 
CHEMISTRY, INORGANIC and ORGANIC, 
WITH EXPERIMENTS. 
By CHARLES LOUDON BLOXAM. 


ondon: J. & A. CHURCHILL, 


T 


11 New Burlington Street. 





DR. DAY’S SALMONID&. 
Just Published, Imp. 8vo, Cloth, 42s. 


BRITISH and IRISH SALMONID#. 


By Dr. F. DAY, F.L.S., F.Z.S. 12 Plates, 9 of which are h¢ghl; 


Coloured. 
WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden 
London; and 20 South Frederick Street, 


Edinburgh. 





WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND 
Their last published Catalogue is 
No. 86. PHYSICAL SCIENCE, 1120 Titles of valuable Works on 
Physical Forces. Gravitation, Hydrostatics. Aéronautics, ‘and Mechanic 
Sound and Heat, Light and Optics, Electricity and Magnetism 


Meteorology, Climatology, and Physical Geography. Chemistry 
Instruments. Price 3¢. PostTaGE FREE. 











FOREIGN BOOKS AT FOREIGN PRICES. 


WILLIAMS & NORGATE’S SCIENTIFIC 


BOOK CIRCULAR. No. 53. Post free (Natural History, Physics, 
Astronomy, Chemistry, Medicine and Surgery.) 


14 HENRIETTA STREET, COVENT GARDEN, LONDON; and 
20 SOUTH FREDE RICK STREET, EDINBURGH 





- io Published. Demy 8vo, Cloth. Price 3s. 6d. 


THE ELEMENTS OF GRAPHICAL 
ARITHMETIC AND GRAPHICAL 
STATICS. 


| A TEXT-BOOK FOR ENGINEERS, ARCHITECTS, 


AND SCIENCE STUDENTS. 


BY 


JOHN Y. GRAY (Queen’s Medalist), 


AND 


GEORGE LOWSON, M.A., B.Sc. 


London and Glasgow: WILLIAM COLLINS, SONS, & CO, Lrp. 
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~ SUBSCRIPTIONS TO “NATURE.” 


3 d 

Yearly ..- , * 8 oO 
Half-yearly . 2. 2 + + + + eee ee 2 14 6 
Quarterly. 2. 6+ + te ee ee eee 7 6 

To the United States, the Continent, &c. :— 


oa s 


dq 

i a Ce ee en ee a 

Half-yearly .- 1 2+ +2 + ee ee 6 215 6 
Quarterly . 2 2s ee ee eee eee 

To India, China, and Japan :— 


: s. a. 
UM oe eh oe es ee oe age Ss 
Haliyeatly 2. se ci ee te OH DG 
Quarterly . . Si coe te Oe 


Money Orders payableto MACMILLAN ©& CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


4 = la 
Biary of Socicties. 
LONDON. 
THURSDAY, Janvary 26. 
Royal Society, at 4.30.—(1) The Emigration of Amceboid Corpuscles in 
the Starfish ; (2) Note on the Madreporite of Cribrella ocellata : Herbert 
E. Durham.—Report on Hygrometric Methods (First Part), 











cluding 


the Saturatien Method and the Chemical Method, and Dew-point Instru- | 


ments: W. N. Shaw. . 7 
SocieTy OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—On Safety 


Fuses for Electric Light Circuits, and on the Behaviour of the various | 


Metals usually employed in their Construction : Arthur C. Cockburn. 
Roya. INSTITUTION, at 3.—My Visits to America : Hubert Herkomer. 
FRIDAY, JANUARY 27. 
Society oF ARTS, at 8.—The Public Health in India: Mr. Justice Cunning- 
ham. 
InsTiTUTION OF Civi1L ENGINEERS, at 7.20.—Pumping-Machinery in 
Fenland and by the Trentside: Lawrence Gibbs. 






the 


RovaL INSTITUTION, at 9.—The Exploration of Masai-Land: Joseph | 


Thomson. 
SATURDAY, Janvary 28. 

Puysicat Society, at 3.—The Effect of Magnetization on the Thermo- 
electrical Properties of Bismuth : Herbert Tomtinson.—The Influen 
Magnetism and Temperature on the Electrical Resistance of Bismut 
its Alloys with Lead and Tin :- Edmund van Aubel. - On a Water ng 
Influence Machine ; and on the Price of the Factor of Safety in Lightning- 
Rods: Prof. S. P. Thompson.—On the Optical Nemonstration of Elec- 
trical Stress : Prof. A. W. Riicker, F.R.S., and C. V. Boys. 

Essex Fietp Ciup, at 7.—The Subterranean Geology of South-Eastern 
England: T. V. Holmes. 

Roya INSTITUTION, at 3.—Experimental Optics: Right Hon. Lord Ray- 
leigh, F.R.S. 








SUNDAY, JAaxvary 29. 
Sunpav Lecture Society, at 4.—The Electric Telegraph; its Past 


Half-Century and its Recent Progress (w.th Experiments and Lantern | ,, 


Illustrations): Wm. Lant Carpenter. 


MONDAY, Janvary 30. 
Society oF ARTs, at 8.—Yeast, its Morphology and Culture: A. Gordon 
Salamon. 
TUESDAY, JANUARY 31. 
Society oF ARTS, at 8 —Monumental Use of Bronze; J. 
Gardner. 


Starkie 


| night upon one of your Za-Zahs, 


| 
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SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7@. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anv SONS, 22 GARRICK STREET, 
LONDON, W.C. 





BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 


Descriptive Illustrated Catalogue on application to the Manufacturers, 


F., E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 
Complete Iilustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 6d. 





HAVE YOU COT THE ZA-ZAH, on VOICE FLUTE ? 


Any man, woman, or child who can speak or sing can play tunes upon it 
instantly. 


Imitates the violin, violoncello, clarionet, animals, &c. 
No Keys. 
Is. No Fingering. 
No learning wanted. 
Played in Bands, in Concerts, 
in Drawing rooms. 






WN 


“Dear Sir,—I played the Violoncello part to Gounod’s ‘ Ave Maria’ last 
ith Piano accompaniment. It went ex- 
My brother also introduced the instrument in his ‘ Nigger 
Kindly send me six more. 
“AR” 
ls.; post free, 1s. 20. ; abroad, 1s. extra; Tenor Za-Zah, 1s. 6d. ; post 
free, 1s. 8d. ; abroad, 1s. 3d. ex:ra. Bass Za-Zah, 28. 64.; post free, 28. 90. 
inland. Small Orchestra of Seven, with Bass, 88. 6d., free inland. P.O. 





} 


gly well. 
-rtainment, and caused much amusement. 





| to Manufacturer, 


} 


InstiTUTION OF CiviL ENGINEERS, at 8.—The Erection of the Jubilee | 


Bridge carrying the East Indian Railway over the River Hooghly at 
Hooghly : Sir Bradford Leslie, K.C.1.E. (Discussion.)}—The Alexandra 
Dock, Hull: A. C. Hurtzig. 

Rovat InstiTUTION, at 3.—Before and after Darwin: George John 


Romanes, F.R.S. 
WEDNESDAY, FeEsrvary t. 

EnTomotocicat Society, at 7.—A Catalogue of the Lepidoptera of 
Sikkim: Henry J. Elwes; with Additions, Corrections, and Notes on 
Seasonal and Local Distribution, by O. H. O. Méiler.—Experimental 
Observations upon the Colour-Relation of the Pup of Pieris rapz to 
their Immediate Surroundings : George C. Griffiths and William White. 

Society oF Arts, at 8.—The Sweating System, or the Functions of the 
Middleman in Relation to Labour : D. F. Schloss. 


R THURSDAY, FeEprvary 2. 
=. Society, at 4.30.--The following Papers wil! probably be read :— 
n the Spectrum of the Oxy-hydrogen Flame; Prof. Liveing, F.R.S., 
_ Prof. Dewar, F.R.S.—On the Voltaic Circles producible by ths 
lutual Neutralization of Acid and Alkaline Fluids, and on various 
a Forms of Electromotors : Dr. C. R. A. Wright, F.R.S., and C, 
‘hompson.—The Smail Free Vibrations and Deformation of a Thin 
Elastic Shell : A. E. H. Love. 
none Society, at 8.—Ferns of Simla: H. F. Blanford.—Fertilization 
oO vattleya labiata, var. Mossize : H. J. Veitch.—Descriptions of Species 
of Galerucine: : J. S. Baly. 
Cumucat SOCIETY, at 8.—Ballot for the Election of Fellows.—The Range 
a Molecular Forces: Prof. A. W. Riicker, F.R.S, 
OvaL INsTITUTION, at 3.—Art Education: Hubert Herkomer. 
FRIDAY, Fesrvary 3. 
ON, at 7.30.—Annual Meeting. Q 
at 9.—Ancient Microscopes : Frank Crisp. 
SATURDAY, Fesrvary 4. = 
» at 3.—Experimental Optics: R ght Hon. Lord 


GeoLocists’ AssociaTr 
Rovat Instit UTION, 


Rovat Institutio 
Rayleigh, F.RS. 





M. BARR, 38A BOW LANE, CITY, LONDON, E.C. 





Hossinds 


A liquid preparation of the phosphates, recommended by 
physicians for 
Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 
It makes a Delicious Drink. Invigorating and Strengthening. 


For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.8.A. 
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MESSRS. MACMILLAN & CO.’S NEW EDUCATIONAL BOOKS, 


NEW EDITION, THOROUGHLY REVISED. 


A SHORT HISTORY OF THE ENGLISH PEOPLE. By Joun Ricuany 

GREEN, Honorary Fellow of Jesus College, Oxford. With Maps and Tables. Crown 8vo. 8s. 6¢. (129th Thousand 

The necessity has long been recognized for a Revised Edition of this well-known book ; but Mr. Green always felt tha 

no revision would be satisfactory that was otherwise than complete, and he was unhappily not spared to carry this out himself 

The book has therefore remained substantially unaltered until now. In this New Edition, which was undertaken at the Authors 

express wish, Mrs. Green has been careful not to interfere with the plan or structure of the book: but while guided in general by 

the later work of her husband in his larger history she has not hesitated to avail herself also of books recently published, and of the 

ready help and advice of many of Mr. Green’s historical friends, including the Bishop of Chester, Canon Creighton, Mr. Bryce, 

Mr. Lecky, and Professor Gardiner. Marginal notes and dates are for the first time given throughout, which will add to the 
convenience of the book for school use ; and the Chronological Tables have been carefully revised. 


A TREATISE ON ALGEBRA. By Cuartes Situ, M.A., Fellow and Tutor 
of Sidney Sussex College, Cambridge, Author of ‘‘ Elementary Algebra,” ‘‘ Conic Sections,” ‘‘ An Elementary Treatise on 
Solid Geometry,” &c. Crown 8vo. 7s. 6d. 

This book is designed for the use of higher classes of schools and the junior students in the Universities. No pains have been 
spared to insure variety and interest in the examples. With this end in view hundreds of examination papers have been consulted, 
including, with very few exceptions, every paper which has been set in Cambridge for many years past. Amongst the examples wil 
also be found many interesting theorems which have been taken from different mathematical journals. 


NEW EDITION, THOROUGHLY REVISED AND ENLARGED. 
A COURSE OF PRACTICAL INSTRUCTION IN ELEMENTARY 
BIOLOGY. By T. H. HUXLEY, F.R.S., assisted by H. N. MARTIN, B.A., M.B., D.Sc., Fellow of Christ's College, 
Cambridge. New Edition Revised and Extended by G. B. HOWES, Assistant Professor of Zoology, Normal School 


Science and Royal School of Mines, and D. H. SCOTT, M.A., Ph.D., Assistant Professor of Botany, Normal School 
Science and Royal School of Mines. With a Preface by T. H. HUXLEY, F.R.S. Crown 8vo. Ios. 6d. 


NEW PART, VOL. III. PART 1V. PRICE 215.5 NOW READY. 
A TREATISE ON CHEMISTRY. By Sir Henry E. Roscor, F.R.S., ani 
C. SCHORLEMMER, F.R.S., Professor of Chemistry in the Victoria University, the Owens College, Manchester 
With Illustrations. 8vo. 
Volumes I. and II.—INorGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. With a Portrait of DALTON, Engraved bj 
C. H. Jeens. 21s. Vol. II, Part I.—Metals. 18s. Vol. II. Part II.—Metals. 18s. Vol. III. Parts I., II., and IV.- 
ORGANIC CHEMISTRY. 21s. each. Part III. 18s. 


THE ELEMENTS OF CHEMISTRY. A Text-book for Beginners. By Im 
REMSEN, Professor of Chemistry in the Johns Hopkins University. Fceap. 8vo, 2s. 6d. 

A COURSE OF QUANTITATIVE ANALYSIS FOR STUDENTS. ByW. 
NOEL HARTLEY, F.R.S., Professor of Chemistry, and of Applied Chemistry, Science and Art Department, Royt 


College of Science, Dublin ; Ex-Vice-President and Examiner in Analytical Chemistry to the Institute of Chemistry 
Great Britain and Ireland, Examiner in Chemistry to the College of Preceptors. Globe 8vo. 5s. 


PRACTICAL PHYSICS FOR SCHOOLS AND THE JUNIOR STUDENTS 
OF COLLEGES. By BALFOUR STEWART, M.A., LL.D., F.R.S., and W. W. HALDANE GEE, B.Sc. (Lond! 
Demonstrator and Assistant Lecturer in Physics at the Owens College. Vol. IL—ELECTRICITY AND MAGNETISM 
Globe 8vo. 2s. 6d. 


POLITICAL ECONOMY. By Francis A. Waker, Author of “ Money and is 


Relation to Trade and Industry,” ‘‘ Land and its Rent,” &c., &c. Second Edition, Enlarged. 8vo. 125. 6d. 


THE CHARACTER AND LOGICAL METHOD OF POLITICAL 
ECONOMY. By J. E. CAIRNES, LL.D., Emeritus Professor of Political Economy in the University of Londo 
New Edition. Crown 8vo. 6s. 


COLLEGE HISTORY OF INDIA, ASIATIC AND EUROPEAN. 3 


J. TALBOYS WHEELER. Crown 8vo. 35. 6d. 


Macmillan and Co.s Descriptive Catalogue of New and Forthcoming Educational Books post free on a yp lication 





MACMILLAN AND CO., BEDFORD STREET, LONDON, W.C, 
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MESSRS. MACMILLAN 


NATURAL PHILOSOPHY. 


A Text-Book of the Principles of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions. Second Edition. Revised and Enlarged. Medium 8vo. 21s. 

Elementary Practical Physics, Lessons in. 
By BALFOUR STEWART, F.R.S., and W. W. HALDANE GEE, 
B.Sc. Crown 8vo. ‘ ? 

Vol. I1—GENERAL PHYSICAL PROCESSES. 6s. 
Vol. II. —ELECTRICITY AND MAGNETISM. 7s. €d. 

Vol. II.—OPTICS, HEAT, AND SOUND. [/n preparation, 
Practical Physics for Schools and Junior 
Students of Colleges. By the same Authors. 
Vol. L—ELECTRICITY AND MAGNETISM. 
Physics, Elementary Lessons 
BALFOUR STEWART, F.R.S. New Edition. 

Illustrations. Feap, 8vo. 4s. 6d. (Questions on, 2s.) 

Primer of Physics. By the same Author. 
With numerous Illustrations. New Edition, with Questions. 18mo. 
IS. f Science Primers. 

On Light. Being the Burnett Lectures, de- 
livered in Aberdeenin 1883-1885. By GEORGE GABRIEL STOKES, 
M.A., P.R.S., &c., Fellow of Pembroke College, and Lucasian Pro- 
fessor of Mathematics in the University of Cambridge. Crown 8vo. 
7s. 6d. First Course. ON THE Nature oF Licut.—Second Course. 
On Licut as A Means oF INvEsriGation.—lLhird Course. On 
THE BaneFICIAL Errects OF LIGHT. 

Spectrum Analysis. Lectures delivered in 
1868 before the Society of Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D., F.R.S. Fourth Edition, revised and considerably 
enlarged by the Author and by ARTHUR SCHUSTER, F.R.S., 
Ph.D., Professor of Applied Mathematics in the Owens College, Victoria 
University. With Appendices, numerous Illustrations, and Plates. 
Medium 8vo. 21s ; 

Mechanical Theory of Heat. By R. Clausius, 
Translated by WALTER R. BROWNE, M.A., late Fellow of Trinity 
College, Cambridge. Crown 8vo. 10s. 6d. 

Heat. 
merly Fellow of St. Peter’s College, Cambridge, Professor of Natural 
Philosophy in the University of Edinburgh. Crown 8vo. 6s. 


Light: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With 200 Engravings and Coloured Plates. Crown 8vo. 7s. 6d. 

Natural Philosophy for Beginners. By I. 
TODHUN'ER, M.A., F.R.S. Feap. 8vo. Part I.—The Properties 
of Solid and Fluid Bodies. With Illustrations. 3s. 6d. Part II.— 
Sound, Light,and Heat. 3s. 6d. 

Electrostatics and Magnetism, Reprints of 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., 
F.R.S.E., Fellow of St. Peter's College, Cambridge, and Professor of 
Natural Philosophy in the University of Glasgow. Second Edition. 
Medium 8vo. 18s. 


Electricity and Magnetism. By Professor 
SVAnUS SEOMPION. With numerous Illustrations. Feap. 
vo. | 4s. 6d. ; 

Electricity and Magnetism, Absolute Mea- 
SUREMENTS IN. By Professor ANDREW GRAY, M.A., 
F.R.S.E. New Edition. 2volumes, Crown 8vo. [/n the press. 

Electric Light Arithmetic. By R. E. Day, 
M.A. Pott 8vo. 2s. 

Heat and Electricity, A Collection of Ex- 
AMPLES ON. By H. H. TURNER, B.A. Crown 8vo. 2s. 6d. 
Steam, An Elementary Treatise on. By J. 

PERRY, C.E., Professor of Engineering in the Imperial College of 
edo. With Illustrations, Numerical Examples, and 


2s. 6d. 


in. By 


Engineering, Y 


ixercises. Feap. 8vo. 4s. 6d. 

Sound, Elementary Lessons on. By Dr. 
W. H. STONE. With Illustrations. Feap. 8vo. 3s. 6d. 

Units and Physical Constants. By J. D. 


EVERETT, M.A., D.C.L., F R.S., F.R.S.E., Professor of Natural 

Philosophy, Queen’s College, Belfast. Second Edition. Globe 8vo. 55. 

Applied Mechanics: An Elementary General 

Introduction to the Theory of Structures and Machines. By JAMES 

H. CO f'TERILL, F.R.S., Professor of Applied Mechanics in the Royal 
Naval College, Greenwich. Medium 8vo. 18s. ; 

he Kinematics of Machinery. Outlines of 

a Theory of Machines. By Professor F. REULEAUX. Translated 

With 450 


and Edited by Professor A, B. W. KENNEDY, C.E. 
21s. 


Illustrations. “Medium 8yo, 


MACMILLAN & 


With numerous | 


By P. G. Tait, M.A., Sec. R.S.E., for- | 





& (G0.'8 SGCIENTIFIG WORKS. 


NATURAL PHILOSOPHY— Continued. 

The Mechanics of Machinery. By A. B. 
W. KENNEDY, F.R.S., M.Inst.C.E., Professor of Engineering 
and Mechanical Technology in University College, London. With 
numerous Illustrations. Crown 8vo. 12s. 6d. 

Elementary Science, Numerical Tables and 
CONSTANTS IN. By SYDNEY LUPTON, M.A., F.C.S., F.C.I. 
Globe 8vo. 2s. 6d. 

Chemical Arithmetic. With 1200 Examples. 
By the same Author. Second Edition. Globe 8vo. 45. 6d. 

Physical Arithmetic. By Alexander Mac- 
FARLANE, D.Sc., Professor of Physics in the University of Texas, 
sometime Examiner in Mathematics in the University of Edinburgh 


Crown 8vo. 7s. 6d, . 
ASTRONOMY. 
Popular Astronomy. By S. Newcomb,LL.D., 


Professor U.S, Naval Observatory. With 112 Illustrations and 5 Maps 
of the Stars. Second Edition, revised. 8vo. 18s. 


Popular Astronomy. By Sir G. B. Airy, 


K.C.B., F.R.S., late Astronomer-Royal. With Illustrations. Fcap. 
8vo. 4s. €d. 
Astronomy, Elementary Lessons in. By 


J. NORMAN LOCKYER, F.R.S. New Edition. With numerous 
Illustrations. Feap. 8vo. 5s. 6d. (Questions on, 1s. 6d.) 

The Chemistry of the Sun. By J. Norman 
LOCKYER, F.R.S, With Illustrations. Demy 8vo. 145, 

Primer of Astronomy. By J. Norman 
LOCKYER, F.R.S. With Illustrations. 18mo. 1s. [Sctence Primers. 

CHEMISTRY. 

Inorganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
E. ROSCUE, F.R.S., and Professor C. SCHORLEMMER, F.R.S. 
With numerous IIlustrations. Medium 8vo. 

Vols. I. and IlL—INORGANIC CHEMISTRY. 
Vol. I.—The Non-Metallic Elements. 21s. Vol. II. Part I.—Metals. 
18s. Vol. II]. PartII.—Metals. 18s. 
Vol. IIIL—ORGANIC CHEMISTRY. Three Parts. 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Chemistry. With numerous Illustrations. Medium 8vo. PartsI. and 
II., 21s. each. Part III., 18s. Part IV., 215. ; 

Elements of Chemical Physics. By Josiah 
P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 
Harvard University. Fourth Edition. Royal 8vo. ars. 

The Elements of Thermal Chemistry. By 
M.M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Przlector of 
Chemistry in Gonville and Caius College, Cambridge; Assisted by 
DAVID MUIR WILSON. 8vo. 12s. 6d. ; 

The Study of Chemistry, an Introduction 
TO. By IRA REMSEN, Professorof Chemistry in the Johns Hopkins 
University. Crown 8vo. 6s. 6d. ¥ 

Compounds of Carbon; or, Organic Che- 
mistry, an Introduction to the Study of. By the Same. Cr. 8ve. 6s. 6d. 

The Elements of Chemistry. A Text-book 
for Beginners. By the Same. Feap. 8vo. 2s. 6d. | : 

Chemistry, Elementary Lessons in. By Sir 
HENRY E. ROSCOE, F.R.S. New Edition. With numerous 
Illustrations. Feap. 8vo. 4s. 6d. Problems adapted to the same, 
by Professor THORPE, With Key. 18mo. 2s. 

Practical Organic Chemistry, The Owens 
COLLEGE COURSE OF. By JULIUS B. COHEN, Ph.D., F.C.S., 
Assistant Lecturer on Chemistry in the Owens College, Manchester. 
With a Preface by Sir HENRY ROSCOE, F-.R.S., and Prof. 
SCHORLEMMER, F.R.S. | Fcap. 8vo. 2s. 6d. ; 

Owens College Junior Course of Practical 
CHEMISTRY. By F. JONES. With Preface by Sir HENRY E. 
ROSCOE, F.R.S. New Edition. With Illustrations. Fcap. 8vo. 2s. 6d. 

Questions on Chemistry. A Series of Pro- 
blems and Exercises in Inorganic and Organic Chemistry. By F. 
JONES, F.R.S.E., F.C.S. Feap. 8vo. 35. ; 

Primer of Chemistry. By Sir Henry E. 
ROSCOE, F.R.S. With Illustrations. With Questions. 18mo. 1s. 

[Science Primers. 

Chemical Theory, Experimental Proofs of, 
FOR BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap. 
8vo. 2s. 6d. ; 

A Course of Quantitative Analysis for 
STUDENTS. By W. NOEL HARTLEY, F.R.S., Professor of 
Chemistry, and of Applied Chemistry, Science and Art, Department, 
Royal College of Science, Dublin ; Examiner in Chemistry to the College 
of Preceptors. Globe 8vo. 
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NEW, RARE, wee INTERESTING MICROSCOPIC OBJECTS, 


Wood Boring Beetle, Ptilinus pectinicornis, Opaque .. deo on Bod Jouble Ste ained Sections of Stem of shee epiamaeaeaen two, and shee 



































Pollen of M. allow hree Stages, ops ae om a 4 growth on one Slide : 
[ype Slide of about seventy Diatoms frvs m Oat 1, N Z. ooo oo 20 € Dout ined Sections of Stem of E Exogen 1, / Endos gen, and Acr. gen, ¢ 
Pediculus C apitis—Male , Female, Egg, and Larva on one slide ... ove ) ‘ ¢ ‘ . one 
Bacillus in Asiatic chol lera ove ove Hair of Pec ary, trans. “and long. Sectio: 1s on one S ide : 
Section of Jaw of Infant, Pera anent and Mi teeth, in siti ~- 3 Hair of Wild Rabbit, Surface and Sectivzns on une Slide 
Mange or Itch Insect from Horse—Male, Female, Egg, and Larva ... n through Lamprey, stained ans 
Scales of Lepidocyrtus curvicollis eos ° eve “o le ngitudinal Sections through entire Tor E Cate. 
[ype Slide of Foramimfera, fifty ne with name photographed of Silver Fi ir, Lachnus picea... . ; 

beneath each species ose o ee ose eee eee ooo 22 « ematophinus of Indian Buffalo ose 

i 3 vhole ... ose ooo eve eee eee ws 3 Examples of Pollens, mounted separately yn one Slide 

Developing Seed of Oat oo os 8 Fanile Breach of Chara . 








NEW HISTOLOGICAL MICROSCOPE, with 3 and 1-inch Objectives, in Mahogany Cas se. The Best Rastee nee 
£4 


for Students’. Purpose 


ILLUSTRATED CATALOGUE OF MICROSCOPES. CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIA NS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 
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TO 100 H1.P. 





“OTTO” 
GASS-ENGIN EB. | 
“OTTO” 
| GIVES OFF 1 H.P. ON THE BRAKE. 
Limited, 
MANCHESTER. 


2-MAN 


OVER 25,000 SOLD. 
Very suttable for driving amateurs’ work- 
laundry machiner 


shop, pumping water to house, driving 


CROSS LEWYV’S 
CROSSLEY’S| 
NEW 5-MAN-’ POWER 
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PERKEN, SON, & RAYMENT 


CATALOGUE FRES. 






EsTAbwLISHED 1852. Feral for the ee ONLY. 


Thermometers, 
Barometers, 
Microscopes, & 
Scientific Apparatus. 


99 HATTON GARDEN, LONDON, E.C. 


Printed by Ricu ARD Cuay AND Sons, at 7 and 8 Bread Street Hill. Queen ag» Street, in the City of London, ‘and P ublished by 
MACMILLAN AND Co., at the Office, r12 Fourth Avenue, New York,—THurspay, January 26, 1888. 




















MANCHESTER. 


BBB ANDBAVAY Vs seeuweveveoee 


Further Particulars on Application. 


MAvy 8 HAD OF ALL OPTICIANS. 


A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE. 


‘© 79 the solid ground 


Of Nature trusts the mind which builds for aye.’ 





No. 953, VOL. 37.] 





Registered as a Newspaper at the General Post Office.] 


GUY’S HOSPITAL MEDICAL SCHOOL. 


UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION, 
Instruction is given in all the subjects of the above Examination at 
GUY’S HOSPITAL during the Winter and Summer Sessions. The Fee 


for the whole Course is ro Guineas. The Classis not confined to Students 
of the Hospital. 


For further particulars, apply to the DEAN, Guy’s Hospital, Southwark, 
S.E. 








LONDON UNIVERSITY 
EXAMINATIONS. 

_ An exceptional opportunity is afforded to Students entering for the B.Sc. 
in 1888 for obtaining EVENING Instruction in Branches I., II., and III. 
(PASS AND HONOURS) at the Birkbeck Institution, Bream’s Buildings, 
E.C., commenced on JANUARY 18. 

_ The Lectures on Pure and Mixed Mathematics will be given by Mr. R. 
E. DAY, M.A, (Cantab.), 17th Wrangler. 

For Prospectus apply to the SEcRETARY of the B.Sc. Classes. 


EXPERIMENTAL PHYSICS. 


EVENING Courses of Lectures and Laboratory work are carried o 
throughout the year at the Birkbeck Institution, Bream’s Buildings. E.C., 
to prepare Students for the Prelim. Sci., Intermediate Science, and B.Sc. 
(PASS AND HONOURS) Examinations of the London University. A 
New Term commenced on JANUARY 18. 

For Prospectus apply to the SecreTary of the Physics Classes. 

oTE.—During the last two years. out of 36 Candidates from these 
classes, 35 have passed the above examinations. 








Now Ready, Vol. VIII. 


THE JOURNAL.OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 


A fully-illustrated Description will be sent on application. 


THE RADIO-MICROMETER, 


re measuring radiant heat, designed by Mr. C. V. Boys, and 
escribed by him in a paper read before the Royal Society on 
March 24, 1887. 


ore sensitive than any arrangement of Thermopile 
!s very rapid and dead beat in its action, 


Manufactured and Sold by 


THE CAM39! 12° SSIENTIFIG INSTRUMENT COMPANY, 


ST. r’ne's ROW CAMBRIDGE, ENGLAND. 


This Instrument is nx 
and Galvanometer. and 


THURSDAY, FEBRUARY 





The Co ‘ not . ba 
of which oy oe cae i Agents for the Microscopes of Zeiss, a supply 


x 


’ 


—WOoORDSWORTH. 


2, 1888. [PRICE 15 CENTS. 





{All Rights are Reserved. 


PLATYSCOPIC LENS. 


= 





Engraved Real Size. 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

‘** If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).’,—GRANT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objectsto be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 3o diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshel! Frames. 

Price of the Platyscopic Lens, mounted in Tortoiseshell, magnt- 
Jying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 

Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
ELF-REGISTERING THERMOMETERS. 





Free by Post. 


NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c. 

It also indicates the present temperature as an ordinary thermometer. 

The bell can be placed in the gardener’s cottage, or at any other Convenient 
spot. Price, including bell, battery, thermometer, and 50 feet of double 
connecting wire, £1 tos. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND ScIENTIFIC INSTRUMENT MAKFRS TO THE QUEEN, 
HOLRORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
N. and Z.’s Large Illustrated Catalogue, 1200 Engi avings. 
Teiephone No. 6583. 


Illustrated Price-Lists ep 


Price se. 
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- KEBLE COLLEGE, OXFORD. 
NATURAL SCIENCE SCHOLARSHIP. 


An Examination will be held at the above College, beginning TUESDAY, 
March 20, 1888. The Scholarship will be worth £60 a year, tenable for four 
years, and the Scholar’s la? oratory fees will be pzid. The Exam.nation 
will include Biology, Chemistry, and Physics, but all of these subjects need 
not be offered 

Particulars may be obtained from Epwarp B. Pou._ton, Wykeham 
House, Oxford. 


ST. 





BARTHOLOMEW’S' HOSPITAL 
AND COLLEGE. 
UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 


CLASS, 
Specially adapted Courses of instruction in Biology, Chemistry, and Phy- 
sics (Practical and Theoretical) are given in preparation for the p reliminary 
Scientific Examination. Stud-nts intending to present themselves in July 


should enter in this month. 
For a " ars apply to the WARDEN of the College, St. Bartholomew’s 
Hospital, 
A Hand- con forwarded on application. 


As LABORATORY ASSISTANT, CHE- 


MIST, or ANALYST.—22; Seven Years’ Training Mason College, 
Royal Sch ol of Mines. Can Teach. Highest Certificates, Testi- 
monials, References.—G. H., Science Laboratory, Icknield Street, 
Seuninghom. 





JAMES R. GREGORY, 


Mineralogist and Geologist. 


TYPICAL COLLECTIONS FOR STUDENTS, 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. R»ICK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 





SPECIAL AND 





Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 C CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position. in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, 50s. ‘The best value obtainable. 


Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, | 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


‘MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUDTILI. 

NEw SERIES OF RocKs, MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 


Opposite Norfolk Street. 





COLLEc- | 


“THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Review OF THE Matt anv Hop TRADES; AND WINE AND SPIRIT TRADE 
RECORD. 
The Organ of the Country Brewers. 

** The Brewers’ Guardian ’” is published on the evening of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s. 6¢. per annum post free, dating from any quarter-day. 





NATURE 


| MINERALS, 





Single copies 1seach. Registered for transmission abroad. 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 
(Now carried on by his Son and Brother), 


Wh» last week sent to his subscribers various species of Desmids, with sketch 
and description. Healso sent out Melicerta ringens, Limnias ceratophylli 
Stephanoceros, Argulus, Cordylophora lacustris, Trout Fry, Volvox glo- 
bator; also Ameeba, Hydra, Vorticella, Crayfish, and other Specimens | for 
(Huxley and Martin's) Biological Laboratory work. 


Weekly announcements will be made in this place of Organisms T., B - 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1 
or Twelve Tubes for 105.6 





Portfolio of Drawings, Eleven Parts, 15.each. 


MUSEUM GODEFFROY, HAMBURG. 


This great and well-known Zoological Collection having been purchased 
by Mr. DAMON (Weymouth), Directors of Museums and others are 
invited to select from its rich stores © ecimens not otherwise obtainable, 





BLASCHKA MODELS. 


Mr. DAMON, of Weymouth, Sole Agent for Great Britain and Ireland 
New Catalogue, price 6d. 


ELEGANT SCIENTIFIC PRESENT. — 
FACSIMILES of the celebrated DIAMONDS of the WORLD 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descrip tive Catalogue, price 
£12 12s.—R. DAMON, F.G.S., Weymouth. 

Abridged Catalogue sent of Specimens and Collections in FOSSILS 

PALZONTOLOGY, &c.; also of ZOOLOGY in all 





Departments. 





F.H. BUTLER, ARS.M,, &, 
148 BROMPTON ROAD, LONDON, S.W. 


Just received :—A fresh series of Scottish Rocks; scarce English Middl 
Devonian Brachiopoda; a fine selection of Metallurgical Specimens; als 
numerous examples of Rare Minerals from the West of E ngland. 

Mr. BUTLER has recently acquired and can now offer specimens from 
the interesting Collection of the late RonerT Hunt, F.R. Ss. 

Small Collections of Minerals, Rocks, or Fossils, each in Case, suitable 
for Presents or for Tuition, from 2s. 6d. 


TO BIOLOGISTS. —Well-preserved Speci: 
mens fixed by osmic or sulpho-picric, &c., or diving, by arrangement 
Grantia, Sycon, Leucosolenia, Sarsia, Rhizostoma, Alcyonium, _Actinia 
Peachia, “Antedon, Ophiura, Asterina, Spatangus, Echinus, Synapte, 
Planaria, Nemertes, Aphrodita, Polynoe, Marphysa, Nereis, Sagitta 
Chetopterus, Lepas, Apus, Nebalia, Mysis, Palemon, Cancer, 
Nymphon, Lutraria, Haliotis, Aplysia, Fiona, Sepia, Sepiola, Ascidia 
Clavelina, Fragarium, Botryllus, Balanoglossus (** Sarniensis, 
Keeh,), Amphioxus, Lepadogaster, &c., at very moderate charges 
Also, Micro-mounts, and Cabinet Specimens in every branas.—J 
SINEL, Cleveland Road, vitae —Lists on application. 














DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBII, 
PYTHON, TURTLE, HATTERIA, FOWL, &., &c. 





issections in spirit showing the anatomy of Rabbit, muscles, circulatory 
and urinogenital organs, brain, &c., clearly dissected and displayed in 
x6 jars. All muscles, nerves, and urinary organs, glands, &c., being 
numbered, accompanied by keys. 


MOORE BROTHERS, 
§ KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 





THIS 


HM 0 TONES PI RS MEDICINE 


Is a Certain Cure for all Disorders of the LIVER, STOMAGE 
AND BOWELS. A Great PURIFIER of the BLOOD; 
Powerful Invigorator of the System, in cases of WEAENESS 
AND DEBILITY, and is unequalled in Female Complaints 
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SUBSCRIPTIONS TO “NATURE. 

s 4. 

Ce he ane oe ae ee 
ee A ee a ee 
Quarterly. . 5... «- a 


To the United States, the Continent, &c. :— 
s. 
PO 6 ak 6 ee 4 ee we oO 
PONE 6.6. 6s es ee Sey eee 
oO ee a a ee ee 


To India, China, and Japan :— 

s. 
| ae a a ee ea 
ct eos ee ee 
Se a ee are ee 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d. 9d. per Line after. 
GE a. & 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . » -I 15 0 
Heit a Page, ora Columm. . 6 te 3 § 0 
Whole Page . a a ee ee ae 


Money Orders payableto MACMILLAN & CO. 
OFFICE : 29 BEDForD STREET, STRAND, W.C. 





MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 





RICHARD ANDERSON & CO.,| 


Successors to SANDERSON & CO. (Established 1852). 


Patronized by H.M. the QUEEN. Contractors to H.M. Government. | 


Manufacturers and Erectors of every description of 


ELECTRIC BELLS, 
SPEAKING-TUBES, &c., &c, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 

REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LO 


Telegrams—"‘ TONNERRE LONDON.” 





NOW READY, with Illustrations, Crown 8vo, 15. 6d. 


OUTLINES OF PHYSIOGRAPHY. 
THE MOVEMENTS OF THE EARTH. 


BY 


J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy 

-! the Lyncei of Rome, &c., &c.; Professor of Astronomical Physics in the 

ormal School of Science, and Examiner in Physiography for the Science 
and Art Department. 


London: MACMILLAN & CO., and New York. 








SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


| 
| A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 


Most Complete and Cheapest List of Apparatus. 





| JOHN J. GRIFFIN Anp SONS, 22 GARRICK STREET’ 


LONDON, W.C. 


| 
| 


| THE ZOOLOGIST : 


| A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
| habits of animals; arrival and departure of migratory birds ; occurrence of 
| rare birds; distribution and migration of British fresh-water fish; new or 
| rare marine fish; local aquaria; British reptiles; British land and fresh- 

water mollusca, with remarks on the haunts and habits of the species; and 
| other matters of general interest to those who delight in natural history. 
| Reports of the Linnean, Zoological, and Entomological Societies. Reviews 

of natural history books. Occasional translations from foreign zoological 

journals of important and interesting articles in various branches of zoology. 
| There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





On the rst of every Month, Price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarRINGTON, 


With the Assistance of 


FrepDERICcK Bonn, F.Z.S. | RICHARD SouTH. 
Epwarp A. Fitcu, F.L.S. I J. JENNER Weir, F.L.S. 
F. BucHANnan Wuirte, M.D. 


Contains Articles by well-known Entomologists on all branches of the 


| Science; on Insects injurious or beneficial to Farm or Garden; Notes on 


Habits, Life- Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

Woopcurt ILtLustraTions and occasional LITHOGRAPHED and CHRoMo- 
LITHOGRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





On the rstof every Month, 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTENTS :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 
Price rs. 3d. Subscription for One Year, payable in advance, r2s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 





THE ‘“ HANSA,” 


Published since 1864 in Hamburg, is the only independent professional pape, 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. ‘Price ras. for twelve 
months. Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freepgn. M.R 

Hamburg, Alexander Street, 8 





HEALTH RESORT.—BEXHILL-on-SEA, 


4% miles from Hastings, noted for salubrity of atmosphere and pic- 
turesque surroundings. Furnished Apartments close to Station and 
Sea, from 7s. 6d¢. weekly. Saturday to Monday, from 4s. ome com- 
forts for delicate children and invalids.—Mrs, W., 2 Devonshire Road, 
Bexhill-on-Sea. 
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ELEMENTARY TEXT- BOOK OF 
TROPICAL AGRICULTURE. 


(Specially adapted for use in Jamaica Schools.) 


The following Resolution was passed by the Honourable the Legislative 
Council of Jamaica on the rgth day of April, 1887 

** That a premium of £100 be offered for the greduetion of the best Prac- 
tical Elementary Text-book of Tropical Agriculture as specially applicable 
to Jamaica, and embodying the first princip:es of Agriculture, which shall be 
submitted to the Government on or before May 1, 1888; particular regard 
being had to simplicity, brevity, and freedom, so far as possible, from 
technical terms. 

“* Examiners to be appointed by the Governor to decide on the merits of 
the Books submitted, with power to the Governor to withhold the premium 
shauld said Examiners report that no one work is of sufficient excellence. 

“* The Book receiving the premium to become, so far as Jamaica is con- 
cerned, the property of this Government. who will issue it for compulsory use 
in all Schools under Government Inspection, with such additions, omissions, 
or alterations as may be deemed necessary ; but the rights and property of 
the Author to be reserved to him in respect of all other Countries than this 
Island.” 

In conformity with this Resolution the Government of Jamaica offers a 
— of One Hundred Pounds for the best Elementary Text-book of 

ropical Agriculture for use in Schools and applicable to Jamaica. 

As the object of the Manual is to create in the mind of the young an early 
and intelligent interest in the soil and its products, it must in plan and style 
be practical and popular rather than theoretical and technical. It will be 
expected to treat of— 

I. Tue ELeEMENTs OF AGRICULTURE, including notices of the following 
matters : So1ts—Their composition or elements, their variety, the different 
purposes they serve, &c. Ptant Lire—Its nature, how nourished and pro- 
prams, how it varies according to soil and other conditions, how improved 

y selection of seeds, &c. Ctiimate—Its influence on plant life, its depend- 
ence on elevation, exposure, &. Manures— Natural and artificial, as plant 
food, the purposes served by various manures and other plant food. Rorta- 
TION OF Crops, DRAINAGE AND IrRIGATION—The reasons for them and 
the various ways in which they are effected. T1LLaGe Operations, includ- 
ing notices of implements of various kinds and their uses, with hints on 
pruning, grafting, &c. 

II. AGRICULTURAL Propucts, prominence being given to the propagation 
and cultivation of Economic Plants, removal of pests, preparation and packing 
for market, the products to be arranged in some convenient order for teaching 
purposes, such as ‘‘Grounp Provisions” and VEGETAB:.ES—FRUITS— 
Rananas, Oranges, Pine Apples, &c.—Spices, Pimento, Nutmegs, Ginger, 
&c.—Correr, Cuoco.rate, Tea, SuGar.—Drvcs, Cinchona, Castor Oil, 
Sarsaparilla, &c.—Tosacco—Dyes, Annatto, Turmeric, Logwood, &c.— 
Fisres—ForaGe. 

While the Manual will be expected to treat of such matters as are named 
above, this outline is neitherintended to be complete nor obligatory, but only 
to afford a general indication of the kind of Text-book required. Part I. 
should not exceed one-third of the whole. The Book is to be written in 
English ; the language is to be as free from technicalities as is compatible 
with accuracy ; and adaptation to the purposes of tuition will be regarded as a 
primary excellence. It is not expected that the book when printed will 


exceed 150 pages of 400 words on each page. The Governor of Jamaica will | 


appoint three gentlemen to adjudge the premium, and will hold the copy- 
right for Jamaica of the successful manuscript. 

Manuscripts are to be forwarded to the Colonial Secretary, Head-Quarter 
House, Kingston, Jamaica, on or before August 1, 1888. Each manuscript 
tec have a motto and to be accompanied by a sealed envelope bearing on the 
outside the same motto, and inside the name and address of the Author. 
Unsuccessful sommes will be returned. 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, ‘and others interested in the 
management of land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The special attention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34¢. Annual Subscription, payable in advance, 145. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. ssoney Orders payable to C. and R. ANDERSON. 


MACMILLAN’ Ss MAGAZINE, 
No. 340, for FEBRUARY. Price 1s. 





Tue NuMBER CONTAINS— 


1.—EARLY DAYS OF DARWINISM. By Professor NewTon 

2.—MR. KINGLAKE’S INVASION OF THE CRIMEA. By Colonel 
MAvRICcE. 

3—THE REVERBERATOR. By Henry James. Chaps. I. and II. 

4-—VIRGIL IN ENGLISH VERSE. By J. W. Macxait. 

5. —-BURFORD. 

6—A NIGHT IN THE JUNGLE. 

7-—ROBESPIERRE’S LOVE. By Epuuxp Knox. 

8.—CHRIS. By W. E. Norris. Chaps. VII.—IX, 


MACMILLAN & CO., LONDON. 








TWO NEW WORKS ON CHINA. 


CHINA: its Social, Political, and Reli- 


GIOUS LIFE. By M. SIM ON. Crown 8vo, Cloth, 


‘*The reader will find here one of the most closely-reasoned, original, and 
powerful defences of the Chinese social and politica! system ‘that has ever 
been published ih Europe... . M. Simon has produced a book which 
deserves to be carefully studied,’ ’—Nature, Jan. 19, 1888. 


THROUGH the YANG-TSE GORGES; 
or, TRADE and TRAVEL in WESTERN CHINA. By ARC uL 
BALD J. LITTLE, F.R.G.S., of Ichang. With Map, 8v», Cloth, 
10S. 6d. 

Trade with China—Shanghai to Ichang—Environs of Ichang—Thr ugh 
the Gorges—Chung-King and its Neighbourhood—L ife in Szechuen— 
Missionaries—Physiography of the Yang-tse Valley—Opening of the 
Upper Yang-tse to Foreign Trade, &c. 


London: SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, 
Ltd., St. Dunstan’s Bom, Fetter Lane. 








Just Published, 8vo, Price 185. 


MODERN THEORIES of GHEMISTRY. 


By PROFESSOR LOTHAR MEYER. 
Translated, from the Fifth Edition of the German, by 
P. PHILLIPS BEDSON, 


D.Sc. (Lond.), B.Sc. (Vict.), F.C.S., Professor of Chemistry, Durham 
College of Science, Newcastie-on Tyne; and 


W. CARLETON WILLIAMS, 
B.Sc. (Vict.), F.C.S., Professor of Chemistry, Firth College, Shefficld. 
London: LONGMANS, GREEN, & CO. 





Just Published, Crown 8vo, Price 5s, 


A Course of Lectures on Electricity, 


DELIVERED BEFORE THE SOCIETY OF ARTS, 


By GEORGE FORBES, 
M.A.. F.R.S. (L. and E.), F.R.A.S., M.S.T.E., and E.Assoc. Inst,CE 
London: LONGMANS, GREEN, & CO. 


FOWLS, by HARRISON WEIR, with Shemnatiens, —See 
THE ENGLISH ILLUSTRATED 
MAGAZINE 


For FEBRUARY. Profusely illustrated. Price 6d. ; by post, 8d. 


1.—OLD LADY. From the Picture by Rembrandt. (Frontispiece.) 

2.—The MEDIATION OF RALPH HARDELO!. Chaps. XIV.- 
XVII. Prof. W. MinTOo. 

3.—THE WEASEL AND HIS FAMILY. Benjamin Scort. With 
Illus:rations by Bryan Hook. 

4-—THAT GIRL IN BLACK. Part IV. (concluded). L. MoLesworts. 

5.—FOWLS. Harrison Werr. With Illustrations by Harrison Weir. 

6.—COACHING DAYS and COACHING WAYS.—* The Portsmouth 

Road.” W. Outram TrisTRAM. With Illustrations by Herbert 
Railton and Hugh Thomson. 

7.—ET CA:TERA. By H. D. Trait. 

ORNAMENTAL FRIEZES, HEADINGS, INITIAL LETTERS, 
and TAILPIECES. 

MACMILLAN & CO., LONDON. 


on) STANLEY {tas 


Mathematical Instrument Manufacturer to H. M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 








Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and ‘the ed 
Gotp MEDAL in the International Inventions Exhibition 1885 for Ma 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, w.c. 
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nents 


. Biary of Societies. : ST A N D R D 


eeinenet, tens « Pays HALF A MILLION ANNUALLY 


; — in Death Claims. 
Rovat Society, at 4.30.—On Tidal Currents in the Ocean: J. Y. Buchanan, Its INVESTED FUNDS exceed 64 MIL- 
F.R.S.—On the Spectrum of the Oxy-hydrogen Flame; Prof. Liveing, | LIONS, increasing yearly, and the New 


F_R‘S.,and Prof. Dewar, F.R.S.—On the Voltaic Circles producible by | Business for the last Bonus period exceeded 
the Mutual Neutralization of Acid and Alkaline Fluids, and on various | O FFI Cc EF the amount transacted by any of the Scottish 
Related Forms of Electromotors: Dr. C. R. A. Wright, F.R.S., and C. Life Offices. 

83 KING WILLIAM STREET, E.C. 


‘Thompson. : er 
Lismaae SocmsTY. at 8.—Ferns of Simla: H. F. Blanford.—Fertilizition | 


Cn i H. J. Veitch —Descriptions of Species BACTERI OLOGICAL AN D H ISTOLOCI CA L 


CHEMICAL SOCIETY, at eee Oe ee Fellows.—The Range 
f Molecular Forces: Prof. A. W. Riicker, F.R.5. 
Rovat INSTITUTION, at 3.—Art Education: Hubert Herkomer. APPARATUS, 


FRIDAY, FEsrvuary 3. 
Geotocists’ ASSOCIATION, at 7-30.—Annual Meeting.—On the History and 
Work of the International Geological Congress: W. Topley. STAINS, REAGENTS, AND MATERIALS, 
RovAaL INSTITUTION, at 9.—Ancient Microscopes : Frank Crisp. AS USED IN DR. KOCH’S LABORATORY 
SATURDAY, FEBRUARY 4. ; ? 
Rovat InstiTuTION, at 3.—Experimental Optics: Right Hon. Lord 


a FS. SUNDAY, Feprvary 5. F. E. BECKER & CO., 


Sunpay LECTURE Society, at 4.—The Belief in Immortality ; its Physio- Sole Agents for the celebrated Chemical Manufactory of Dr. Theodo» 
logical Origin ; its Theological Development ; its Scientific Decline ; its Sctuchardt, of Gariits, 


Practical Effect on the Well-being of Human Life: A. Elley Finch. 
MONDAY, Feprvary 6. 34 MAIDEN LANE, COVENT GARDEN, 
Society oF ARTS, at 8.—Yeast, its Morphology and Culture: A. Gordon LONDON, W.C. 
eopuer av Cuemicat Inpustry, at 8.—The Alkaloids ; a Review of | Complete [Ilustrated Catalogue of Chemical Apparatus, post 
the Synthetic Methods of preparing ‘“‘ Closed Chain” Azo-carbon free, 1s. 6d. 
Compounds: Dr. H. E. Armstrong, F.R.S.—Studies in Coal Distillation ; ‘ 


Lewis T. Wright. a 3 
ARISTOTELIAN SOCIETY, at 8.—Wundt’s Theory of Apperception: J. S DIAGRAMS FOR LECTURES, DRAW- 
Mann. INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
TUESDAY, Feprvary 7. SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 
ZooLoGIcAL SociETY, at 8 30.—Third Contribution to the Herpetology of 
the Solomon Islands: G. A. Boulenger.—Descriptions of some New PARKER & COWARD, Broadway Chambers, Westminster. 


Lepidoptera from Kilima-njaro: Arthur G. Butler.—On Certain Points in ee anertis 


Bade moet Caves of Nowthers Bones: D.D Daly, “+ —" © | BOSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


Society or Arts, at 8.—British Columbia : Henry Coppinger Beeton. 


INSTITUTION oF CiviL ENGINEERS, at 8.—The Alexandra Dock, Hull: 5 
A. C. Hurtzig. 
Roya InsTITUTION, at 3.—Before and after Darwin: Prof. George John 
Romanes, F.R.S. 
WEDNESDAY, Fesrvary 8 


GEoLocicaL Society, at 8.—On some Remains of Squatina cranei, sp 


nov., and the Mandible of Belonostomus cinctus, from the Chalk of 
Sussex, preserved in the Collection of Mr. Henry Willett, Brighton 
Museum : A. Smith Woodward.—On the History and Characters of the 
Genus Septastrza, d’Orbigny (1849), and the Identity of its Type Species 
with that of Glyphastrea, Duncan (1887): Dr. George Jennings Hinde.— 


On the Examination of Insoluble Residues obtained from the Carboni- 


Rovat. Mictoscoricay Society, at 8—bresiden’s Address: Rev. Dr | Tg a Household Requisite of Constant Utility 
wg rh Tg 8.—The Continuation of Elementary Education : For the Nurser the Famil Table and the 
Roya. Society, at aguas Pane wil! probably be read :— "si ck Room d 

fh oh, TOF or 
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Descriptive Illustrated Catalogue on application to the Manufacturers 











E, B. Poulton.—And other Papers. 

MATHEMATICAL Society, at 8.—On the Volume generated by a Con- 
gruency of Lines : R. A. Roberts.—The Free and Forced Vibrations of an 
Elastic Spherical Shell containing a given Mass of Liquid: A. E 


Love.—Isoscelians : R. Tucker. 
Society or Arts, at 8.—Etching and Mezzotint Engraving: Prof. Hubert Y [J 
Herkomer. 
Rovat INSTITUTION, at 3.—Early Secular Choral Music. from the 
Thirteenth Century till the beginning of the Seventeenth : Prof. C. Hubert ‘ 
H. Parry. 
FRIDAY, Fesrvary to. 


Rovat AsTRONOMICAL SocIETY, at 3.—Anniversary. 


Society oF Arts, at 8.—The Work of the Afghan Frontier Commission : 
Coe ACID PHOSPHATE 
e 


INSTITUTION oF CrIvIL ENGINEERS, at hates Bite ‘enh Vous 
inne H. Medway Martin. ’ 7-30. e ibs an ir 
OVAL +i he at 9.—On Safety Lamps in Collieries: W. H. 


Preece, F.R A liquid preparation of the phosphates, recommended by 


SATURDAY, Fesruary 11. hysicians for 
Pursican Society, at 3-—On the Limit of Refraction in Relation to poy 
emperature and Chemical Composition : T. Pelham Dale. 


eapieigk EON At 3—Experimental Optics: Right Hon. Lord | Dyspepsia, Mental and Physical Exhaustion, 
* LANTERN SLIDES Nervousness, Weakened Energy, Indigestion, 

As a Drink in Fevers, Etc. 
FOR SCIENTIFIC AND OTHER LECTURES , 


PREPARED BY It makes 2 Delicious Drink. Invigorating and Strengthening. 
E. WARD, 249 Oxford Street, Manchester, For sale by aii chemists. 
From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink $ icati 
Sketches, &c., &c. | Pamphlet sent post p2id on application to 


The List. which includes some choi ducti fi . 
Samp Owens College | Romford Chemical Works, Providence, R. I., U.8.A 








(by permission), post free for One 
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MESSRS. MACMILLAN & CO.’S NEW EDUCATIONAL BOOKS, 





NEW EDITION, THOROUGHLY REVISED. 


A SHORT HISTORY OF THE ENGLISH PEOPLE. By Joun Ricuarp 

GREEN, Honorary Fellow of Jesus College, Oxford. With Maps and Tables. Crown 8vo. 8>. 6¢. (130th Thousand.) 

The necessity has long been recognized for a Revised Edition of this well-known book ; but Mr. Green always felt that 

no revision would be satisfactory that was otherwise than complete, and he was unhappily not spared to carry this out himself. 

The book has therefore remained substantially unaltered until now. In this New Edition, which was undertaken at the Author's 

express wish, Mrs. Green has been careful not to interfere with the plan or structure of the book: but while guided in general by 

the later work of her husband in his larger history she has not hesitated to avail herself also of books recently published, and of the 

ready help and advice of many of Mr. Green’s historical friends, including the Bishop of Chester, Canon Creighton, Mr. Bryce, 

Mr. Lecky, and Professor Gardiner. Marginal notes and dates are for the first time given throughout, which will add to the 
convenience of the book for school use ; and the Chronological Tables have been carefully revised. 


A TREATISE ON ALGEBRA. By Cuartes Situ, M.A., Fellow and Tutor 


of Sidney Sussex College, Cambridge, Author of ‘‘ Elementary Algebra,” ‘‘ Conic Sections,” ‘‘ An Elementary Treatise on 
Solid Geometry,” &c. Crown 8vo. 7s. 67. 

This book is designed for the use of higher classes of schools and the junior students in the Universities. No pains have been 
spared to insure variety and interest inthe examples. With this end in view hundreds of examination papers have been consulted, 
including, with very few exceptions, every paper which has been set in Cambridge for many years past. Amongst the examples will 
alvo be found many interesting theorems which have been taken from different mathematical journals. 


NEW EDITION, THOROUGHLY REVISED AND ENLARGED. 


A COURSE OF PRACTICAL INSTRUCTION IN ELEMENTARY 


BIOLOGY. By T. H. HUXLEY, F.R.S., assisted by H. N. MARTIN, B.A., M.B., D.Sc., Fellow of Christ’s College, 
Cambridge. New Edition Revised and Extended by G. B. HOWES, Assistant Professor of Zoology, Normal School of 
Science and Royal School of Mines, and D. H. SCOTT, M.A., Ph.D., Assistant Professor of Botany, Normal School of 
Science and Royal School of Mines. With a Preface by T. H. HUXLEY, F.R.S. Crown 8vo. Ios. 6d. 


NEW PART, VOL. III. PART IV. PRICE 21s. NOW READY. 


A TREATISE ON CHEMISTRY. By Sir Henry E. Roscor, F.R.S., and 
C. SCHORLEMMER, F.R.S., Professor of Chemistry in the Victoria University, the Owens College, Manchester. 
With Illustrations. 8vo. 


Volumes I. and II.—INorGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. With a Portrait of DALTON, Engraved by 
C. H. JEENs. 21s. Vol. II. Part I.—Metals. 18s. Vol. II. Part II.—Metals. 18s. Vol. III. Parts I., IL., and IV.— 
ORGANIC CHEMISTRY. 21s. each. Part III. 18s. 


THE ELEMENTS OF CHEMISTRY. A Text-book for Beginners. By Ira 


REMSEN, Professor of Chemistry in the Johns Hopkins University. Fcap. 8vo. 2s. 6d. 


A COURSE OF QUANTITATIVE ANALYSIS FOR STUDENTS. By W. 


NOEL HARTLEY, F.R.S., Professor of Chemistry, and of Applied Chemistry, Science and Art Department, Royal 
College of Science, Dublin ; Ex-Vice-President and Examiner in Analytical Chemistry to the Institute of Chemistry ol 
Great Britain and Ireland, Examiner in Chemistry to the College of Preceptors. Globe 8vo. 5s. 


PRACTICAL PHYSICS FOR SCHOOLS AND THE JUNIOR STUDENTS 


OF COLLEGES. By BALFOUR STEWART, M.A., LL.D., F.R.S., and W. W. HALDANE GEE, B.Sc. (Lond.), 
Demonstrator and Assistant Lecturer in Physics at the Owens College. Vol. IL—ELECTRICITY AND MAGNETISM. 
Globe 8vo. 2s. 6d. 


POLITICAL ECONOMY. By Francis A. Warker, Author of “ Money and its 


Relation to Trade and Industry,” ‘‘ Land and its Rent,” &c., &c. Second Edition, Enlarged. 8vo. 12s. 6d. 


THE CHARACTER AND LOGICAL METHOD OF _ POLITICAL 
ECONOMY. By J. E. CAIRNES, LL.D., Emeritus Professor of Political Economy in the University of London. 
New Edition. Crown 8vo. 6s. 


COLLEGE HISTORY OF INDIA, ASIATIC AND EUROPEAN. By 
J. TALBOYS WHEELER. Crown 8vo. 3s. 6d. 


Macmillan and Co.'s Descriptive Catalogue of New and Forthcoming Educational Books post free on application 





MACMILLAN AND CO., BEDFORD STREET, LONDON, W.C. 
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NATURE 


CO.S SCIENTIFIG WORKS. 





BIOLOGY. 


A TEXT-BOOK OF PHYSIOLOGY. By MicuaeE. 


FOSTER, M.D., Sec. R.S., Professor of Physiology in the University 
of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. 215, 


ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. New Edition. Crown 8vo. 7s. 6d. 


PRIMER OF PHYSIOLOGY. By MicHaeEL 


FOSTER, M.D., Sec.R.S., &c. With numerous Illustrations. 18mo. 
15. [Science Primers. 


PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F.R.S. New Edition. With 
numerous Illustrations. Feap. 8vo. 4s. 6d. (Questions on, 1s. 6d.) 


ELEMENTARY PRACTICAL HISTOLOGY. By 


WILLIAM FEARNLEY. With Illustrations. Crown 8vo. 7s. 6d. 


ELEMENTS ‘OF THE COMPARATIVE ANA- 


TOMY OF VERTEBRATES. Adapted from the German of ROBERT | 


WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg-in- 
Zaden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wales and Monmouthshire. With Addi- 
tions by the Author and Translator. With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 6d. 





A TREATISE ON COMPARATIVE EMBRYO- | 
LOGY. By F. M. BALFVUR, M.A., F.R.S., Fellow and Lecturer of | 


Second Edition, 


Trinity College, Cambridge. With Illustrations. 
In 2 vols. 8vo. 


reprinted without alteration from the First Edition. 
Vol. I. 18s. Vol. II. 21s. 


ELEMENTS OF EMBRYOLOGY. By Prof. MicHaEL 
F )STER, M.A., F.R.S., and the late F. M. BALFOUR, F.R.S. 
Second Edition, revised and enlarged. Edited by ApaAmM SEpDGwIck, 
M.A., and WALTER Hears. With Illustrations. Crown 8vo. 1os. 6d. 


ANATOMY, LESSONS IN ELEMENTARY. By 
= age aie F.R.S. With numerous Illustrations. 
cap. 8vo. 6s. 6d. 


A TEXT-BOOK OF THE PHYSIOLOGICAL | 


CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes occurring in Disease. By A. GAMGEE, 
M.D., F.R.S., Professor of Physiology in the Victoria University, the 
Owens College, Manchester. 2 vols. 8vo. With Illustrations Vol. 
I. 18s. (Vol. LI. in the press. 


A COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By T. H. HUXLEY, F.R.S., 
assisted by H. N. MARTIN, B.A., M.A., D.Sc, Fellow of Christ's 
College, Cambridge. New Edition, revised and extended by G B. 
HOWES, Assistant Professor of Zoology, Normal School of Science and 
Royal School of Mines ; and D. H. SCOTT, M.A., Ph.D., Assistant 
Professor of Botany, Normal School of Science and Royal School of 
Mines. With a Preface by T. H. HUXLEY, F.R.S. Cr. 8vo. ros. 6d. 


AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gapow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. 6d. 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Science and Royal School of Mines. With a Preface 
oy Tomas Henry Huxtey, F.R.S. Royal 4to. 14s. 


A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). _ By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 85. 6d. 


THE FERTILISATION OF FLOWERS. By Pro- 


fessor HERMANN MULLER. Translated and Edited by D’ARCY 
W. THOMPSON, B.A., Professor of Biology in University College, 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8vo. 21s. 
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PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF. _ By F. O.. BOWER, D.Sc., F.L.S., Professor of 
Botany in the University of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s College. Cam- 
bridge. With a Preface by W. T. TuHis—EttoN Dyer, M.A., C.M.G., 
F.R.S., F.L.S., Director of the Royal Gardens, Kew. Crown &vo. 

Part I. —PHANERUGAMA—PTERIDOPHYTA. 6s. 
Part 1l.—BRYOPHYTA—THALLOPHYTA. 4s. 6d. 

LESSONS IN ELEMENTARY BOTANY. By 
Professor OLIVER, F.R.S. New Edition. With numerous Illustra- 
tions. Fecap.8vo. 4s. 6d. 

PRIMER OF BOTANY. By Sir J. D. Hooxer, 
K.C.S.1., C.B., M.D., F.R.S., D.C.L. With numerous Illustrations. 
New Edition. 18mo. 1s, [Science Primers. 

THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. By Sir J. D. HOOKER, K.C.S.L, C.B., M.D., F.R.S., 
D.C.L. Third Edition, revised. Globe 8vo. 10s. 6d. 

FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.-S., &c., Professor of Botany in University 
College, London, &c. With Illustrations. Extra feap. 8vo. 6s. 6d. 

STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and Phytography, and a Glossary 
of Botanical Terms. By Professor ASAGRAY, LL.D. 8vo. 1os. 6¢. 

A DICTIONARY OF ECONOMIC PLANTS. 
—_ History, Products, and Uses. By JOHN SMITH, A.L.S., &c. 
vo. 145. 


EUROPEAN BUTTERFLIES, A HANDBOOK 


OF. By W. F. DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. 1os. 6d. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handbook of European Butterflies. Crown Svo. 15. 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 


numerous Illustrations. Crown 8vo. 75. 6d. 
. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN. 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’s Hospital; Examiner 
in Materia Medica in the University of London, in the Victoria Uni- 
versity, and in the Royal College of Physicians, London ; late Examiner 
in the University of Edinburgh. Adapted tothe United States Pharma- 
copeeia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Third 
Edition. Adapted to the New British Pharmacopeeia, 1885. Medium 
8vo. ats. 


TABLES OF MATERIA MEDICA: a Companion 


tothe Materia Medica Museum. By the same Author. With Illustra- 
tions. New Edition Enlarged. 8vo. 10s. 6d. 


LESSONS ON PRESCRIPTIONS anp tHe ART 
OF PRESCRIBING. By W. HANDSEL GRIFFITHS, PhD., 
L.RC.P.E., &c. New Edition, adapted to the Pharmacopceia, 1885. 
Fcap. 8vo. 3s. 6d. 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tiibin- 
gen. Translated and Edited for English Students by DONALD MAC- 
ALISTER, M.A., M.D., B.Sc., F.R.C.P., Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s 
Hospital, and Teacher of Medicine in the University. With numerous 
Illustrations. Medium 8vo. 

Part I. —GENERAL PATHOLOGICAL ANATOMY. Second Edition. 
12s. 6d. 

Part II.—SPECIAL PATHOLOGICAL ANATOMY. Sections I.— 
VIII. Second Edition. 12s. 6d. Sections IX.—XII. 12s. 6d. 


MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
M.D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical school of St. Bartholomew’s Hospital. London. With 121 
Illustrations. Third Edition. Revised, Crown 8vo. 6s. 
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Andrews, M.D., LL.D., F.R.S. T Twenty-six Tubes in Course of Six Months for Subscription of fr y 


3- On Evaporation at Disee ‘cat on. Part III. A Study of the Therma 
Properties of Ethyl Oxide. By William Ramsay, Ph.D., and Sydney 
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4. The Carbonic Acid, Organic Matter, and Micro-Organisms in Air, more | APPARATUS, 


especially of Dwellings and Schools. By Prof. Thos. Carnelley, | 
D.Sc., and J. S. Haldane, M.A., M.B., and A M. Anderson, M.D 
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Marmorata. By Francis Gotch, M.A., B.A., B.Sc. Can be obtained in London, through M« sxcray & Sons, Fam 
18. On the Tubercular Swellings on the ico of Vicia Faba. By H. | don Street; W. Epwarps, Old Change vreRY & Sons, New™ 
Marshall Ward, M.A., F.LS. Street ; and to be had toners. 


ed Dublin 





(The Papers in each Series can a'so be purchased seyarately.) BEWLEY & DRAPER 











888 


————.. 


COPE, 


ON to 


NGHAM 


ch and de. 
-ratophylli, 
olvox glo. 
cimens for 


isms T, B 


B. 
Of fiw 


FROM 


in his 
nt Garden, 
endid Lot 
1 Bolivia 


extra fine 


ill 12, and 





as, ke, 
OY, 
$.W. 


UM. 


s of Frank 
r, Sphene 
fresh cov 
Among the 
on Basalt 
, Portsoy 
yrite, new 
‘ornwall. 


GICAL 





LS, 


facturels 
. Theode 
EN, 
us, post 
/N. 
ces 
opted 2 


hroug' 


lied att 








Feb. 9, 1888 | 


NATURE 


CXV 





STANDARD SCIENTIFIC WORKS. 


MODERN THEORIES OF CHEMISTRY. 
By Prof. LOTHAR MEYER. Translated, from the Fifth Edition of 
the German, by P. PHILLIPS BEDSON, D.Sc. (Lond.), B.Sc. (Vict.), 
F.C.S , Professor cf Chemistry, Durham College of Science; and 
W. CARLETON WILLIAMS, B.Sc. (Vict.), F.C.S., Professor of 
Chemistry, Firth College, Sheffield. 8vo, 18s. d : . 

‘‘ This is perhaps the most important and profound philosophical treatise 
on one of the most fascinating and widely studied sciences. . . . There could 
scarcely be a more acceptable book published than this translation, which 
commends itself by the manifest care exercised in its production.”’—Scotsman. 


ELEMENTS OF CHEMISTRY, Theoreti- 
cal and Practical By W. ALLEN MILLER, M.D., LL.D. 

Partl. Chemical Physics. Sixth Edition, Revised, with Additions, 
by H. MACLEOD, F.C.S. Pr fessor of Experimental Science, Royal 
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8vo, 16s. 
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most part Re-written, by H. E. ARMSTRONG, Ph.D, F.R.S., and 
C. E. GROVES, F.C S., Sec. Inst. Chem. 8vo, 315. 6d. 
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ANALYSIS, chiefly Inorganic. By WILLIAM CROOKES, F.R.S., 
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Woodcuts. 8vo, 245. 
EXPERIMENTAL CHEMISTRY FOR 


JUNIOR STUDENTS. 
F.R.S. Feap. 8vo. 
Part I. /atroductory, 1s. 6d. | 
Part Il. Non-Metals, 2s. 6d. 


GANOT’S ELEMENTARY TREATISE 
on PHYSICS, Experimental and Applied. Translated and Edited by 
E. ATKINSON, Ph.D., F.C.S. Twelfth Edition, Revised and 
Enlarged, with 5 Coloured Plates and 923 Woodcuts. Crown 
8vo, 15s. 


By J. EMERSON REYNOLDS, M.D., 


Part III. Metals, 3s. 6. 
Part IV. Carbon Compounds, 4s. 











GANOT’S NATURAL PHILOSOPHY | 


for GENERAL READERS and YOUNG PERSONS: a Course of 
Physics divested of Mathematical Formule, expressed in the Language 
of Daily Life. Translated and Edited by E. ATKINSON, Ph.D., 
F.C.S. Sixth Edition, with 34 Pages of New Matter, 2 Plates, 518 
Woodci:ts. Crown 8vo, 7s. 6d. 


A HAND-BOOK OF PRACTICAL TELE- 
GRAPHY. By R. S. CULLEY, M.1.C.E., late Engineer-in-Chief of 
Telegraphs to the Post Office. Eighth Edition. With 135 Wocdcuts 
and 17 Plates. 8vo, 16s. 


A COURSE OF LECTURES ON ELEC- 
TRICITY, delivered before the Society of Arts. By GEORGE 
FORBES, M.A., F.R.S. (L. and E.), F.R.A.S., M,S.T.E., and 
E.Assoc.Inst.C.E. Crown 8vo, 5s. 


ELECTRICITY FOR PUBLIC SCHOOLS 
and COLLEGES. With -Numerous Questions and Examples with 
Answers, and 214 Illustrations and Diagrams. By W. LARDEN, 
M.A. Crown 8vo, 6s. 


THE MARINE STEAM-ENGINE: A 


Treatise for the Use of Engineering Students. By R. SENNETT, 
R.N., Engineer-in-Chief of the Royal Navy. With 26r’ Illustrations, 


8vo, 218, 


ELEMENTS OF PHYSIOLOGICAL 
PSY CHOLOGY: a Treatise of the Activities and Nature of the Mind 
from the Physical and Experimental Point of View. By GEORGE T. 
LADD. With rr3 Illustrations and Diagrams. 8vo, 215. 




















OTHER WORLDS THAN OURS; the 
Plurality of Worlds Studied under the Light of Recent Scientific 
Researches. With 14 Illustrations. Crown 8vo, 55 


THE MOON; her Motions, Aspects, 
Beenery, and Physical Condition. By R. A. PROCTOR. With 
lates, Charts, W oodcuts, and Lunar Photographs. Crown 8vo, 6s. 








London: LONGMANS, GREEN, & CO. 


| VARIATION 





LIFE OF CHARLES DARWIN 


AND 


NEW EDITIONS OF HIS WORKS. 


SEVENTH THOUSAND, with Portraits, 3 Vols. 8vo. 36s. 


THE LIFE AND LETTERS OF 


CHARLES DARWIN, F.R.S. With an _ Autobio- 
graphical Chapter. Edited by his Son, FRANCIS 
DARWIN, F.R.S. 


NEW LIBRARY EDITIONS. 
THE ORIGIN OF SPECIES BY 


MEANS OF NATURAL SELECTION ; or the Preser- 
vation of Favoured Races in the Struggle for Life. Large 
Type Edition. (760 pp.) 2 Vols. 12s. 


THE DESCENT OF MAN, AND 
SELECTION IN RELATION TO SEX. Large Type 
Edition. (900 pp.) 2 Vols. 15s. 


CHEAPER & UNIFORM EDITIONS. 
A NATURALIST’S VOYAGE round 


the WORLD. 7s. 6d. 


THE ORIGIN. OF SPECIES BY 


MEANS of NATURAL SELECTION. 6s. 


|'THE VARIOUS CONTRIVANCES 


by which ORCHIDS are FERTILIZED by INSECTS. 


75. 6d. 
OF ANIMALS AND 


PLANTS under DOMESTICATION. 2vols. 15s. 


THE DESCENT OF MAN, AND 


SELECTION in RELATION to SEX. 7s. 6d. 


EXPRESSION OF THE EMOTIONS 


in MAN and ANIMALS. Illustrations. 
[Zu the press. 


MOVEMENTS AND HABITS OF 


CLIMBING PLANTS. 6s. 


EFFECTS OF CROSS- AND SELF- 
FERTILIZATION IN THE VEGETABLE KING- 
DOM. 9s. 


INSECTIVOROUS PLANTS. 9s. 
[Zu the press. 
DIFFERENT FORMS of FLOWERS 
on PLANTS of the same SPECIES. 7s. 6d. 
POWER of MOVEMENT in PLANTS. 
[Zu the press. 
FORMATION OF VEGETABLE 


MOULD through the ACTION of WORMS. 6s. 


LIFE OF ERASMUS DARWIN. 


New Edition. Portrait. 7s. 6d. 


JOHN MURRAY, ALBEMARLE STREET. 
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NEWTON &CO 
WANERS 
LONOON. 


AU AULA 





E FOR PROJECTION. e+ route han ay oe fi 


For Particulars of POLARISCOPRs 
and MICRO-POLARISCOPES {fo 
Screen Projection, LANTERN My. 
CROSCOPES, OPTICAL and ELEc. 
TRIC LANTERNS, SLIDES, &c.,see 
Catalogue, 4 Stamps. 


Scientific Apparatus of every Descrig- 
tion for Colleges, Institutions, &¢. 


ic 









Silver Medal Inventions Exhibition 1885, 


NEWTON & CO., 


Manufacturing Opticians to the Queen 

and the Government, Agents by Ap- 

pointment to the Science and Art Dept, 
3 Freer Street. Lonpon. 


OT 











if ITT ATA 








HICKS, 


MAKER: 


AMES J. 


WATKIN 
ANEROID BAROMETER. 


SOLE 


Wholesale Manufacturer of 


9,& 10 Hatton Garden, London,E.C. 


All kinds of Meteorological Instruments, &c., 


EsTABLISHED 1852. 


CAMERAS, LENSES, 
Apparatus for Enlarging, A 







AND 





POPULAR SCIENTIFIC WORKS. 


THE ONLY COMPLETE BOOK OF REFERENCE ON THE 
SUBJECT. 
Now Ready, in fcap. 8vo, limp cloth, with 14 Illustrations, Interleaved 
for Notes, &c., price 5s. 

THE SHELL-COLLECTOR’S HAND-BOOK for the 
FIELD. By J..W. WILLIAMS, M.A., D.Sc., Editor of ‘The 
Naturalists’ Monthly.” ” 

Contains full details of every Order, Genus, Species, and Variety of British 

Land and Fresh-Water Shells, known to the Conchological Society, up to 

the date of publication. 





Next Week. In Feap. 8vo, very tastefully printed, with Head and Tail 
Pieces, 1o Illustrations, and handsomely bound in Cloth Extra, 
Silver Lettered, and Top Edges, Price 2s. 6d. . 
MY TELESCOPE, a Simple Introduction to the Glories 
of the Heavens. By A QUEKETT CLUB MAN. 
3Y THE SAME AUTHOR. 
Now Ready. Very tastefully printed in Fcap. 8vo, with Head and Tail Pieces, 
and bound in Extra Cloth, Gil: Top Edges, with 5 Illustrations, Price 1s. 6d. 
MY MICROSCOPE, and some OBJECTS from MY 
—s A Simple Introduction to the Study of “‘ The Infinitely 
ittle.” 

Just Published. In Crown 8vo, Cloth, with 38 Illustrations, on Hot-pressed 
Paper. Price 2s. 6d.; in Half-morocco. Roxburgh style, 4s. 6d. 
THE STUDENTS’ HAND-BOOK to the MICRO- 
SCOPE. A Practical Guide to its Selection and Management. _ 

In this hand-book information will be found which is not accessible in any 
moderately-priced English manual. 


By T. CHARTERS WHITE, M.R.C:S , L.D.S., F.R.M.S. 
(late President of the Quekett Microscopical Club). 
Now Ready. In Fcap. 8vo, Cloth, with several Illustrations, Price 2s. 6d. 





A MANUAL of ELEMENTARY MICROSCOPICAL 
MANIPULATION, for the use of Amateurs 
*.* Catalogue with Press Opinions Post Free. 
London: ROPER & DROWLEY, 29 Ludgate Hill, E.C.. 











~PERKEN, SON, & RAYM 


Manufacture for the Trade ONLY. 





Magic Lanterns. Or 
99 HATTON GARDEN, LONDON, E.C. 
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mm Thermometers, 
/ Ve Barometers, 

} Microscopes, & @imue 
<< Scientific Apparatus. ap 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


ILLUSTRATED 


DENT’S gp Bo of HIGH-CLASS 


WATCHES and CLOCKS at 
WATCHES. REDUCED PRICES, sent post 


free on application to E. DENT 
ty & and Co., Makers to the Queen, 
ey, 2 

a 61 STRAND, LONDON, W.C., 

or 4 ROYAL EXCHANGE. 














Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MeEpAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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Biary of Societies, 


LONDON. 


THURSDAY, FEBRUARY 9. 
Society, at 4.30.—The Small Free Vibrations and Deformation of a 

Ron Elastic Shell: A. E. H. Love.—True Teeth in the young Ornitho- 
rhynchus paradoxus : E_B. Poulton.—On the Relative Densities of 
Hydrogen and Oxygen ; Preliminary Notice: Lord Rayleigh, Sec. R.S. 

MATHEMATICAL SOCIETY, at 8.—Un the Volume generated by a Con- 
gruency of Lines: R. A. Roberts.—The Free and Forced Vibrations of an 
Elastic Spherical Shell containing a given Mass of Liquid: A. E. H 
Love.—lIsoscelians : R. Tucker. 

SocieTY OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—On Alter- 
nate Current Transformers with Special Reference to the Best Proportion 
between Iron and Copper: Gisbert Kapp. _ 

SoclETY OF ARTS, at 8.—Etching and Mezzotint Engraving: Prof. Hubert 
Herkomer. : 

RovyaL InsTITUTION, at 3.—Early Secular Choral Music, from the 
Thirteenth Century till the beginning of the Seventeenth : Prof. C. Hubert 


H. Parry. 





FRIDAY, Fesrvary to. 

RovAL ASTRONOMICAL SOCIETY, at 3.—Anniversary. 

SucieTY OF ARTS, at 8.—The Work of the Afghan Frontier Commission : 
Capt. Manifold, R.A. ; 

InsTITUTION OF CiviL ENGINEERS, at 7.30.—Arched Ribs and Voussoir 
Arches : H. Medway Martin. 

RovaL InsTiTUTION, at 9.—On Safety Lamps in Collieries: W. H. 
Preece, F.R.S. 

SATURDAY, Fesrvary 11. 

Puysicat Society, at 3.—Annual General Meeting.—On the Limit of 
Refraction in Relation to Temperature and Chemical Composition: T. 
Pelham Dale.—Note on the Use of the Term *‘Kesistance” in the 
Description of Physical Phenomena: R. H. M. Bosanquet. 

RovaL INSTITUTION, at 3.—Experimental Optics: Right Hon. Lord 
Rayleigh, F.R.S. 

NaTIONAL SMOKE ABATEMENT INSTITUTION, at 8.—Town Smoke and 
House Warming: Alfred E. Fletcher. 


MONDAY, FEsRvARY 13. 

Rovat GEOGRAPHICAL SociETy, at 8.30,—A Journey in the Interior of 
Labrador in 1887: Randle F. Holme. 

Society oF ARTs, at 8.—Yeast, its Morphology and Culture : A. Gordon 
Salamon. 

TUESDAY, FEBRUARY 14. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—On the Akkas, a Pigmy Race 
from Central Africa: Prof. William Henry Flower, C.B., F.K.S., with 
Notes by Emin Pasha.— On Skulls from the Hindu-Kush District : Dr. J. 
G. Garson. 

Society or ArTs, at 8.—The Principles of Design, as applied to Book- 
binding : Henry B. Wheatley. 

INSTITUTION OF CIVIL ENGINEERS, at 8.—The Economic Use of the 
Plane-Table in Topographical Surveying : Josiah Pierce, Jun. 
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SUBSCRIPTIONS TO “NATURE.” 


a 
conc as? nguis: Meee eee 


Quarterly . . ae ee eee ee ee 
To the United States, the Continent, &c. :— 


ey a oe ee er ee ee . 30 6 

-~wpsalt sr: RO eee 

en, Re ee eee 
To India, China, and Japan :— 

s. dd. 
ee bd a oe 6 «elas ee 
Half-yearly ee eee ee 
uertery . 8 ak es ° - 8 6 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
4 8. 


One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . ...1 15 
Half a Page, ora Column. ........ 3 5 
Whole Page. .... be tecaa se © 


Money Orders payableto MACMILLAN & CO. 
OFFICE : 29 BeDrorD STREET, STRAND, W.C. 


- Herstids 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 


coon 





Kova InsTiITUTION, at 3.—Before and after Darwin: Prot. George John physicians for 


Romanes, F.R.S. 
WEDNESDAY, FEsrRvARY 15. 

RovaL METEOROLOGICAL SociETy, at 7.—Electrical and Meteorological 
Observations on the Peak of Teneriffe : Hon. Ralph Abercromby.—Kain - 
ll of South Africa, 1842-86: W. B. Tripp.—Some Methods of Cloud 
Mea> rement: Nils Ekhulm. . 

Society or Arts, at 8.—Type-writers and Type-writing: John Harrison 


THURSDAY, FeEpsrvary 16. 

RovaL Society, at 4.30.—The following Paper will probably be read :— 
Note on the Changes effected by Digestion on Fibrinogen and Fibrin: 
Dr. L. C. Wooldridge. 

Linnean Society, at 8,—On Self-Fertilization and Cleistogamy in Orchids : 
H. N. Ridley.—Notes on the Birds and Mammals of Hudson Bay Terri- 
tory; Dr. John Rae. 

Cuemicay Society, at 8.—Ballot for the Election of Fellows.—On the 
Analysis of Wackenroder’s Solution and an Explanation of the Formation 
of its Proximate Constituents : Prof. H. Debus, F.R.S.—Polilizire’s Law 
of Mutual Displacement of Bromine and Chlorine: Prof. ‘Thorpe and 
G. W. Rodger.—The Action of Phosphorus Pentachloride on Salicyl- 
aldehyde ; C. M. Stuart.—Some Reactions of Nitrogen Chlorophosphuret : 
Ward Coleridge. 

Society or Arts, at 8.—Etching and Mezzotint Engraving: Prof. Hubert 
Herkomer. 

Roya INSTITUTION, at 3.—Early Secular Choral Music (with Illus- 
trations): Prof. C. Hubert H. Parry. 


FRIDAY, FrEprvary 17. 
Rovat Institution, at 9.—Some Developments of English Pottery during 
the last Fifty Years : Sir Henry Doulton. 


wm SATURDAY, Fesrvary 18. 
VAL INSTITUTION, at 3.—Experimental Optics: Right Hon. Lord 
Rayleigh, F.R.S. » at 3 xperime P’ ig 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 
The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 








Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 
RICHARD ANDERSON & CO,, 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c., 


CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL a LEADENHALL STREET, 


, EU. 
Telegrams—"‘ TONNERRE LONDON.” 
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JAMES R. GREGORY, 


Mineralogist and Geologist. 





SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
FOR | 
ROCK SPECIMENS AND ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY INLONDON. NEW LISTS 


MUSEUMS, &c. 
WORK. 


LECTURERS, EVERY REQUISITE 


PRACTICAL 


NOW READY. 
New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. 
New Lists of Rare Minerals, 
Collections, Hammers, and Microscopic Sections of Rocks. 


And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
100 Specimens, 258. ; 


and Geological Position, in Mahogany Cabinets. 
200 ditto, sos. The best value obtainable. 

Micro-Sect ions cited Rocks in great variety. 
and other Geolo 1 Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


NATURE 


Also 
Rock Specimens, Geological Apparatus, 


Cabinets, Glass-topped Boxes, 





MINERALOGY 


LECTORS : 
TINE, OPALS, &c., &c. 


RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 


TIONS FOR STUDENTS AND PROSPECTORS. 


VERY FINE POLISHED SECTIONS OF AMMONITES AND 


NAUTILI. 
NEw SERIES OF ROCKS. MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 


PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 





SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 


Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 


LONDON, W.C. 





THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Condusand ie C. G. Barrett, J. W. Douctas, W. W. Fow ter, M.A., 
F. » R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 
> STAINTON, F.R.S. 


This Magazine, ovement in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 


the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets : 
volumes may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
t Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 


address. 





The volumes com- 


the succeeding 
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To BIOLOGISTS. _well- preserved Speci 


mens fixed by osmic or sulpho-picric, &c., or ¢iving, by arrangemey 
| Grantia, Sycon, Leucosolenia, Sarsia, Rhizostoma, Alcyonium, Act 
| Peachia, Antedon, Ophiura, Asterina, Spatangus, Echinus, Sy 
Planaria, Nemertes, Aphrodita, Polynoe, Marphysa, Nereis, Sagitts 
Chetopterus, Lepas, Apus, ebalia, Mysis, Palzmon, Cance; 
Nymphon, Lutraria, Haliotis, Aplysia, Fiona, Sepia, Sepiola, Ascidj, 
Clavelina, Fragarium, Botryllus, Balanoglossus (“ Sarmiensj, 
Keeh.), Amphioxus, Lepadogaster, &c., at very moderate charg, 
Also, Micro-mounts, and Cabinet Specimens in every branch.—} 
SINEL, Cleveland Road, Jersey.—Lists on sgplication. 





DISARTICULATED MOUNTE) 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBI 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &e. 





Dissections in spirit showing the anatomy of Rabbit, muscles, circulator 
and urinogenital organs, brain, &c., clearly dissected and displayed jy 
x6 jars. All muscles, nerves, and urinary organs, glands, &c., bei 
uumbered, accompanied by keys. 


MOORE BROTHERS 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL 








| Awarded Seven Medals and Three Diplomas. 





NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively amoy 
Landowners, Farmers, Resident Agents, and others interested in ( 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon inti 
for the Evening Mails, and contains Reports of all the principal British ani 
Irish Markets of the week. 

Thespecialattention of Land Agents is directed tothe AGRICULTU RIST 
| as one of the best existing papers for Advertising Farms tobe Let and Estate 
for Sale. 





| Advertisers addressing themselves to Farmers will find the AGRICUL 
| TURIST a first-class medium for reaching that Class. 
| Price 32. By post 3$¢. Annual Subscription, payable in advance, 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Stree 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


| OUR MORALITY AND THE MORAL 
QUESTION. By LIONEL BEALE, F.R.S., Professor of Medics 
in King’s College, London. 


| J. & A. CHURCHILL. 
THE PHOTOGRAPHIC CAMERA, 








HOW TO MAKE AND USE IT. 
Read THE ILLUSTRATED CARPENTER AND BUILDER. 


One penny weekly. Sixpence Monthly of all Newsagents. 





MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


; MADE WITH BOILING MILK. 


HOLLOWAYS PILLS Beem 


Is a Certain Cure for all Disorders of the LIVER, STOMAC 
AND BOWELS. A Great PURIFIER of the BLOOD; '! 
Powerful Invigorator of the System, in cases of WEAENES 
AND DEBILITY, and is unequalled in Female Complaii 


FRY’S 


Pure Concentrated 


COCOA 

















Ask your Grocer || 
for a Sample 

and Copy of 
Testimonials 


























1888 


d Speci. 
Arrangement 
lium, tinia, 
lus, ‘Synap 
reis, Sagitrs 
lon, Cancer, 
iola, Ascidia’ 
Sarniensis’ 


ate ¢ 
tae y 


i 
N TED 
*, RABBIT 
y Circulator 


displayed ip 
» &e., being 


- 


’ 
“RPOOL. 


Se 
| RIST, 


ively amonz 
sted in th: 


NOON in tine 
British and 


ILTURIST 
and Estates 


AGRICUL 
ANCE, 145 


ria Street 





ORAL 


f Medicize 


RA, 


LDER. 








na Copy of} 
Testimonials. 





\ 





1888] 


Feb. 91 


NATURE 






CXix 


MESSRS MACMILLAN & CO.S SCIENTIFIC WORKS, 





PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By T HOM: AS HEN RY HUXL E . F.R. 5. W ith numer- 
= a and Coloured Plates. New and Cheaper Edition. 

Crown 8vo. -s 

TEXT- BOOK OF GEOLOGY. By Arcu. GEIKIE, 
LL.D., F.R.S., Director-General of the Geological Survey of Great 
Britain and Ireland, and Director of the Museum of Practical Geology, 
London, formerly Murchison Professor of Geology and Mineralogy in the 
University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Sixth Thousand. Revisedand Enlarged. 8vo. 28s. 

CLASS-BOOK OF GEOLOGY. By the same 
Author. With upwards of 200 New I lustrations. Crown 8vo. ros. 6d. 

PHYSICAL GEOGRAPHY, ELEMENTARY 


LESSONS IN. By the same Author. ae numerous Illustrations. 


Feap. 8vo. 4s.6d. (Questions, 1s. 6d. 

PRIMER OF PHYSICAL GEOGR. APHY. By 
the same Author. = numerous I]lustrations. rhe Edition. With 
Questions. 18mo [Science Primers. 

OUTLINES OF ‘FIELD GEOLOGY. By the 
same Author. With numerous Illustrations. Crown 8vo. 3s. 6d. 


PRIMER OF GEOLOGY. By the same Author. 


With numerous Illustrations. New Edition. 18mo, 1s. [Science Primers. 


THE SCENERY OF SCOTLAND, viewed in 
connection with its Physical Geology. By the same Author. With 
numerous Illustrations. Crown 8vo. 12s. 6d. 


A TREATISE ON ORE DEPOSITS. By J. ArrHuR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Eléve de 
1.Ecole des Mines, Paris ; : Author eet Manual of Metallurgy,” “The 
Mining and Metallurgy of Gold and Silver,’? &c. With numerous 
Illustrations. 8vo. 255. 


GEOGRAPHY. 
A NEW GEOGRAPHICAL SERIES. 
Edited by ARcHIBALD GeIxk1E, F.R.S., Director-General of the 
Geological Survey of the United Kingdom. 

VOL. I. THE TEACHING OF GEOGRAPHY. 
A poy Hand-book for the use of Teachers. By ARCHIBALD 
GEIKIE, F.R.S, Director-General of the Geological Survey of the 
United Kingdom, and Director of the Museum of Practical Geology, 
Jermyn Street, London; formerly Murchison Professor of Geology and 
Mineralogy in the University of Edinburgh. Cr. 8vo. 2s. 

CLASS-BOOK OF GEOGRAPHY. By C. B. 
CLARKE, M.A.,, F.G.S., F.R.S. New Edition, with Eighteen 
Coloured Maps. Fcap. 8v0. 35. 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and ALICE STOP. 
FORD GREEN. With Maps. Fcap. 8vo. 3s. 6d. 

A PRIMER OF GEOGRAPHY. By Sir GEorcE 
GROVE, D.C.L. With Illustrations. 18mo. 1s. [Science Primers. 


ANCIENT GEOGRAPHY. 
MANUAL OF ANCIENT GEOGRAPHY. Trans- 
lated from the German of Dr. HEINRICH KIEPERT. Cr. 8vo. 5. 


HISTORY. 
SHORT HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 


preg ca Tables, and Chronological Annals. Crown 8vo. 8s. 6d. 
130th Thousan 


ANALYSIS OF ENGLISH HISTORY, based on 
oats “Short History of the English People.” By C. be 7 TAIT, 
M.A., Assistant Master, Clifton College. Crown 8vo. 3s. 
GENERAL SKETCH OF EUROPEAN HIS- 
TORY. By EDWARD A. FREEMAN, D.C.L. New Edition, 


— _ Sie with Chronological Table, Maps, and Index. 
mo. 35. 


HISTORY ‘OF ENGLAND. By EpitH Tuomp- | 
SON. New Edition, revised and enlarged, with Maps. 18mo. 2s. 6d. | 


A HISTORY OF ENGLAND FOR BEGINNERS. 
By ARABELLA BUCKLEY, Author of “A Short History of Natural | 


Science.’” With Maps. Globe 8vo. 35. 

OUR NATIONAL INSTITUTIONS. A Short | 
oui for Schools. By ANNA BUCKLAND. With Glossary. 
18mo. 1s. 


THE VICTORIAN 


HALF - CENTURY. By | 
CHARLOTTE M. YONGE, 


Author of “‘The Heir of Redclyffe,” 
*&e. Witha 
Crown 8vo, paper, 1s.; cloth, 1s. 6d. 


“Cameos from English History,” ** A History of France,’ 
new Portrait of the Queen. 


POLITICAL ECONOMY. 
THE PRINCIPLES OF POLITICAL ECONOMY 
By Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 
of ‘* The Methods of Filics.’”? Second Edition. 8vo. 16s. 
MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised, 
with a chapter on ‘* State Socialism and the Nationalis ationof the Land,” 
and an Index. Crown 8vo. 12s. ; 
POLITICAL ECONOMY. By Francis A. WALKER, 


M.A., Ph.D., Author of ‘‘ Money,”’ ‘* Money in its Relation to Trade, oe 


A 


&c. ‘Second Edition. 8vo. 12s. 6d. 

A BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author of 
‘*Money,” ‘‘ Money in its Relation to Trade,” &c. Crown 8vo. 6s. 6d. 

THE CHARACTER AND LOGICAL METHOD 
OF POLITICAL ECONOMY. ByJ. E. CAIRNES, LL.D., 
Emeritus Professor of Political Economy in University College, London. 


New Edition. Crown 8vo. 6s. 
POLITICAL ECONOMY FOR BEGINNERS. By 
Mrs. FAWCETT. New Edit. With Questions, &c.§Fcap. Svo. 2s. 6d. 
THE ECONOMICS OF INDUSTRY. By yeciabor 
A. MARSHALL and MARY P. MARSHALL. Feap. Svo. 2s 
PRIMER OF POLITICAL ECONOMY. By Ww: 
— JEVONS, LL.D., M.A., F.R.S. New Edition. 18mo. 


[Science Primers. 


MENTAL AND MORAL PHILOSOPHY. 


THE METHODS OF ETHICS. By Professor 
HENRY SIDGWICK, M.A., LL.D., &c. Third Edition. 
8vo, 14s. A Supplement to the Second Edition, containing all the 
important Additions and Alterations in the Third Edit. Demy 8vo. 6s. 

THE HISTORY OF ETHICS, OUTLINES OF, 
ba ENGLISH age By HENRY SIDGWICK, M.A., 

, &c. Crown 8vo. a 

THE "ELEMENTS or “THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Se. 
(Edin.), Ex-Principal of the General Assembly’s — Calcutta 
Second Edition, revised and improved. Crown 8vo. 6s 

STUDIES IN DEDUCTIVE LOGIC. By the late 
Ww. = JEVONS, LL.D., M.A., F.R.S. Second Edition. 
Crown 8vo. 

LESSONS IN LOGIC, INDUCTIVE AND DE- 

DUCTIVE. By W. STANLEY JEVONS, LL.D., M. = A R.S. 

New Edition, With numerous Illustrations. Fcap. 8vo. 

TEXT-BOOK OF DEDUCTIVE ‘LOGIC FOR 

THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lond. and 

Edin.), Professor of Logic and rs Presidency College, Cal- 

cutta. Third Edition. Globe8vo. 4s. 6d 


A 


| PRIMER OF LOGIC. By W. STANLEY JEvons, 


MACMILLAN & CO., LONDON. 


LL.D., M.A., F.R.S. New Edition. 18mo. 1s. [Science Primers. 
PSYCHOLOGY.—I. THE COGNITIVE POWERS. 
Il. THE MOTIVE POWERS. By James McCosu, D.D., LL.D., 
Litt.D., President of Princeton College, Author of “ Tntuitions of the 
Mind, ” “ Laws of Discursive Thought,” &c. Crown8vo. 6s. 6d. each. 
CRITIQUE OF PURE REASON. By IMMANUEL 
KANT. In commemoration of the Centenary of its first Publication. 
Translated into English by F. Max Motier. With an Historical 
Introduction by Lupwic Noirf. Twovols. Demy 8vo._ 16s. each. 
Vol. I. HISTORICAL INTRODUCTION, by Lupwic Norré; &c. 
Vol. II. CRITIQUE of PURE REASON, translated by F. Max MUtLER. 
For the convenience of students these volumes are now sold separately. 


Of Prof. Max Miiller’s translation of the ‘* Critique of Pure Reason,” the 
Times says :—‘‘ Through this translation Kant’s work has for the first time 
become international—the common property of the whole world.” 


AGRICULTURAL CHEMICAL ANALYSIS, A 
yey of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Ph hn of the Royal School of Mines. and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal! School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon Leitfaden fiir die ea Chemische Analyse, you 
Dr. F. KROCKER. Crown 8vo. 7s. 6 ‘. 

ELEMENTARY LESSONS IN THE SCIENCE 
OF i PRACTICE. By Professor H. TANNER. 
Fcap. 8vo. 35 

FIELD AND. “GARDEN CROPS, DISEASES OF. 
Chiefly such as are caused by Fungi, By WORTHINGTON G. 
SMITH, F.L.S. Feap.8vo. 45. 6d. 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS, 


s. d. &. @ 
Wood Boring Beetle, Ptilinus pectinicornis, Cone jue «+. «t 6 | Double Stained Sections of Stem of Pinus sylvestris, one, two, and foes , 
Pollen of Mallow in three Stages, opaque ... ove oo 2 6 years’ growth on one Slide 
Type Slide of about seventy Diatoms from ( vamaru, N. z. ose «+ 10 6 | Double Stained Sections of Stem of Exogen, Endog gen, and Acro vgen, 
Pediculus Cz apitis—Male, Female, Egg, and Larvaon one slide ... °o | one Slide re 
Bacillus in Asiatic cholera... ese o | Hair of Peccary, trans. “and long. Sections < on one e Slide 
Section of Jaw of Infant, Permanent and Milk- teeth, ix situ ... +» 3 © | Hair of Wild Rabbit, Surface and Sections on one Slide 
Mange or Itch Insect from Horse—Male, Fer masod Ege, and Larva... 4 o | Section through Lamprey, stained ... 
Scales of Lepidocyrtus curvicollis ... . 2 o | Very fine longitudinal Sections through entire Tongue of Cat. 
Type Slide of Foraminifera, fifty Species with name phot» /araphed Aphis of Silver Fir, Lachnus picza.. * oo 
beneath each species eco <0 . 2t o | Hematophinus of Indian Buffalo 
Very fine Queen-Bee—whole ... ose we ove one ooo oso 3 . Ten Examples of Pollens, mounted as ately un one Slide 


Developing Seed of Oat 


NEW HISTOLOGICAL MICROSCOPE, with 3 por I- deals Objectives, in Mahog gany Case. 


Fertile Branch of Chara 


for Students’ Purposes, 


ILLUSTRATED CATALOGUE OF MICROSCOPES. 
W. WATSON & SONS, 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, 






We Manufactured and Sold nearly 18,000 
in 1887, and the Sales are increasing. 

No more writer’s cramp. No more late hours. 
No more round shoulders. 


correspondence. 


Apply for Price List and Particulars to 
SOLE LONDON OFFICE :~ = 


Sither of the above sent Post Free on application to 


Onn tm DPN 


The Best lnetvaienl 


CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS, 
313 HIGH HOLBORN, LONDON, W.C. 


ESTABLISHED 1837. 





The most reliable 
and durable Type- 
writing Machine 
made. 





No more delayed 
No more illegible letters. 








EMINGTON STANDARD TYPE-WRITER, 


WYCKOFF, SEAMANS, & BENEDICT, 100 > GRACECHURCH ST., E.C. 





CROSS LEYV’S 


>: .. OTTO”, 


driving 


aff--cutting, &c. 


Can be supplicdcombined with a hoist, pump, or with 


ore " 
GIVES OFF 1 H.P. ON THE BRAKE, 
Very suitable for driving amateurs’ work- 


shop, pumping water to house, 





2-MAN TO 100 H.P. INDICATED. 


OVER 25,000 SOLD. 


laundry machinery, ch 


CROSSLEY’S °! 
NEW 5-MAN POWER 


purposes). 
CROSSLEY BROS.,|- 
imited, 


L 
MANCHESTER. 


dynamo for electric lighting (the dynamo or pump 
being disconnected whenengine is required for other 


[518 





TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 

















Printed by RicHarp Cray anp Sons, at 
MACMILLAN AND Co., 





RAND 3, C05 
eo pe 2 


_ a 






MUTTON VEAL & CHICKEN, & 
Ben SEA STURTLE Sour & fee, Nake 
—  -MEAT LOZENCES &&: S 





and fowl.” 











at the Office, rrz Fourth Avenue, New York.— THurspay, February 9 1888. 


7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Publi shed by 


BRAND & CO.’S 


Al SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 


An excellent relish for “ fish, flesh, 


{497 __ 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 955, VOL. 37.] THURSDAY, F 








EBR 








[PRICE 15 CENTS. 


UARY 16, 1888. 








Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 








INSTITUTE OF CHEMISTRY. 
NOTICE AS TO THE ADMISSION OF FELLOWS AND 
ASSOCIATES. 

The COUNCIL are prepared to consider evidence of Training and 
Qualification, other than that afforded by Examination, in the case of 
persons desirous of becoming Fellows or Associates of the Institute, who 
have been for some time past engaged in the practice of Professional 
Chemistry, and who make application to be admitted before the next Anni- 

versary Meeting of the Institute, March r, 1888. 

Forms of Application, with Copies of the By-laws (as allowed by the 
Privy Council, February 24, 1887), Copies of the Charter, Lists of Iellows, 
and other information can_be had, on application, by Letter, to the 
SECRETARY. By Order of the Council, 


, CHARLES E. GROVES. 
No. 9 Adelphi Terrace, London, W.C. 


: a i ae a 
GUY’S HOSPITAL MEDICAL SCHOOL. 
UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 

(M.B.) EXAMINATION. 

Instruction is given in all the subjects of the above Examination at 
GUY’S HOSPITAL during the Winter and Summer Sessions. The Fee 
for the whole Course is ro Guineas. The Classis not confined to Students 
of the Hospital. 

. - further particulars, apply to the Dean, Guy’s Hospital, Southwark, 








TO BE SOLD.—A New Berthon Observa- 


tory, with two Revolving Roofs, and an Intermediate Transit House. 
It is constructed of Oak and Waterproof Fabric, and has not been 
unpacked. The maker would assist in erecting it. Price £35.—Apply 
to Dr. Stone, St. Thomas’s Hospital. 


Now Ready, Vol. VIII. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


THE RADIO-MICROMETER, 


ed measuring radiant heat, designed by Mr. C. V. Boys, and 
escribed by him in a paper read. before the Royal Society on 
March 24, 1887. 


ann Instrument is more sensitive than any arrangement of Thermopile 
valvanometer, and is very rapid and dead beat in its action, 


Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. 








The Com: . . ‘ 
of which is a pe seein Agents for the Microscopes of Zeiss, a supply 





‘Ad00S0U0IW 











The body is made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment. Three achromatic powers of excellent defining 
power, r-inch, $-inch, and }-inch ; adjusting slide-h..lder to stage, revolving 
diaphragm, hand-forceps, stage-forceps, live-cage, &c. The whole packed 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 

Price £3 15s. Od. 


New Illustrated C. 14 ue of Microscopes free. 


JOHN BROWNING, 68 Strand, London, W.C. c 


NEGRETTI & ZAMBRA’S 
SELF-REGISTERING THERMOMETERS. 





2 
L 


Free by Post. 





| |( 


Illustrated Price-Lists 


: a = — = ‘ 
NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a be!! 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c. : 
It also indicates the present temperature as an ordinary thermometer. _ 
The bell can be placed in the gardener’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 50 feet of double 
connecting wire, £1 ros. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEER, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. ; 
N. and Z.’s Large Illustrated Catalogue 1200 Engravings. Price 5°. 
Teiephone No. €5°3. 
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Now Ready, Price 5s. 


THE JOURNAL OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 


Vor. XVII. Part 3, Fesruary 1888, 


Contains Communications from Lieut.-General Pirr-Rivers, F.R.S.; Dr. 
oHN Beppog, F.R.S.; R. C. Putturrs; and Canon Isaac Tay_or, 


L.D.; and Anthropological Miscellanea. 
London: TRUBNER & CO., Ludgate Hill. 


AMANUENSIS.—Young Scotchman (23), 
who intends studying Medicine in a year or two, desires Engagement as 
AMANUENSISorotherwise toa Scientist or Gentleman travelling abroad 
preferred. —Address M. I. P., Philosophical Institution, Edinburgh. 


As LABORATORY ASSISTANT, CHE- 
MIST, or ANALYST.—22; Seven Years’ Training Mason College, 
Royal School of Mines. Can Teach. Highest Certificates, Testi- 
monials, References.—G. H., Science Laboratory, Icknield Street, 
Birmingham. 


JAMES R. GREGORY, — 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 











Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geologica] Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES OF Rocks. Microscopic SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 








PRIVATE LESSONS AND EVENING CLASSES, | 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


F. H. BUTLER, M.A.0x0n,, A.R.S.Mines, &c,, 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


_ Just received from the United States, a fine Series of Specimens of Frank- 
linite, Troostite, Chalcopyrite, Rhodonite, Blende, Wulfenite, Sphene, 
Zircon, Tourmaline, and other Minerals; also, from Scotland, a fresh con- 
signment of Rocks, including many hitherto but little known. Among the 
Rock-sections recently added to stock are : Spherulitic Tachylyte on Basalt, 
Ardtun Brae; two Coccolitic Limestones, Tiree; Pegmatite, Portsoy ; 
Enstatite Hornblende Rock, Aberdeenshire ; Hornblende Porphyrite, near 
Dolgelly ; Minette, Jersey ; and altered Diabase, Tuckingmill, Cornwall. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 
(Now carried on by his Son and Brother), 


Who last week sent to his subscribers Rhinops vitrea, with sketch and de- 
scription. He also sent out Desmids, Melicerta ringens, Limnias ceratophylli 
Stephanoceros, Argulus, Cordylophora lacustris, Trout Fry, Volvox glo- 
bator; also Amoeba, Hydra, Vorticella, Crayfish, and other Specimens for 
(Huxley and Martin’s) Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. RB. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s 
or Twelve Tubes for 10s. 6d. 





Portfolio of Drawings, Eleven Parts, 1s.each, 


TO BIOLOGISTS.—Well-preserved Speci- 


mens fixed by osmic or sulpho-picric, &c., or diving, by arrangement. 
Grantia, Sycon, Leucosolenia, Sarsia, Rhizostoma, AJcyonium, Actinia, 
Peachia, Antedon, Ophiura, Asterina, Spatangus, Echinus, Synapta, 
Planaria, Nemertes, Aphrodita, Polynoe, Marphysa, Nereis, Sagitta, 
Chetopterus, Lepas, Apus, Nebalia, Mysis, Palemon, Cancer, 
Nymphon, Lutraria, Haliotis, Aplysia, Fiona, Sepia, Sepiola, Ascidia, 
Clavelina, Fragarium, Botryllus, Balanoglossus (‘' Sarniensis,” 
Keeh,), Amphioxus, Lepadogaster, &c., at very moderate charges, 
Also, Micro-mounts, and Cabinet Specimens in every branch.—J. 
SINEL, Cleveland Road, Jersey.—Lists on application. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, Is. 6d. 














'RICHARD ANDERSON & CO.,, 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, fc. &c. 


CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL -—"- LEADENHALL STREET, 
L 


Telegrams—"‘TONNERRE LONDON.” 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 
The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 
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STHIRD EDITION, Just Published, Price 31s. 6d. 
THE STORY OF THE HEAVENS. 
By Sir ROBERT STAWELL BALL, 
LL.D., F.R.S., F.R.A.S., Royal Astronomer of Ireland. 
FULLY ILLUSTRATED with Coloured Plates and Wood Engravings. 


“Its combination of scientific accuracy with lucid arrangement and 
attractive style leads us to anticipate for it that brilliant success which it 
undoubtedly merits.”—A theneum. 


CASSELL & COMPANY, LimirTep, Ludgate Hill, London. 





DAY’S BRITISH SALMONID#. 
Just Published, Imp. 8vo, Cloth, 42s. 


BRITISH and IRISH SALMONIDZ. 
By FR/ on oan DAY, F.L.S., F.Z.S., &c. 12 Plates, 9 of which are 
highly Coloure 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London; and 20 South Frederick Street, Edinburgh. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecialattention of Land Agentsis directed tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable in advance, 14s. 





Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 





On the rstof every Month. 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

ConTENTs :—Original Articles by ining Botanists.—Extracts, and 
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Biavy of Societies. 
LONDON. 
THURSDAY, Fesrvary 16. 


yaL SOCIETY, at 4.30.—Note on the Changes effected by Digestion on 
Revibrinogen and Fibrin: Dr. L. C. Wooldridge.—(r) A New Method of 


determining the Number of Micro-organisms in Air; (2) Note on the 

Number of Micro-organisms in Moorland Air: Prof. Carnelley and Thos. 

Wilson. pee Sey ae inh . . 
LINNEAN SOCIETY. at 8.—On Self-Fertilization and Cleistogamy in Orchids : 


H. N. Ridley. —Notes on the Birds and Mammals of Hudson Bay Terri- 
sry; Dr. John Rae. 

Pn Bay ioe, at 8.—Ballot for the Election of Fellows.—On the 
Analysis of Wackenroder’s Solution and an Explanation of the Formation 
of its Proximate Constituents : Prof. H. Debus, F.R.S.—Polilizire’s Law 
of Mutual Displacement of Bromine and Chlorine: Prof. Thorpe and 
G. W. Rodger.—The Action of Phosphorus Pentachloride on Salicyl- 
aldehyde : C. M. Stuart. —Some Reactions of Nitrogen Chlorophosphuret : 
Ward Coleridge. : pie fl ‘ 

Society oF ArTS, at 8.—Etching and Mezzotint Engraving: Prof. Hubert 
Herkomer. . 

PARKES Museum, at 5.—Piagues, Ancient and Modern: Dr. J. F. Payne. 

Royat INSTITUTION, at 3.—Early Secular Choral Music (with Illus 
trations): Prof. C. Hubert H. Parry. 


FRIDAY, Fesrvary 17. 


Rovat INSTITUTION, at 9-—Some Developments of English Pottery during 

the last Fifty Years : Sir Henry Doulton. 
SATURDAY, Fesrvary 18. 

Rovat INSTITUTION, at 3.—Experimental Optics: Right Hon. Lord 
Rayleigh, F.R.S. 

SUNDAY, Fepruary 19. 

Sunpay Lecture Society, at 4.—The Influence of Philosophy on Prac- 
tical Life: Prof. H. Nettleship. 

MONDAY, Fesrvary 20. 

Society or CuHemicat INnpustrRy, at 8.—The Bromine Absorption of 
Mineral Oils: James B. McArthur.—Note on Camphor Oil and Oil of 
Sunflower: C. T. Kingzett. 

ARISTOTELIAN SOCIETY, at 8.—The Real Essence of Religion: Rev. E. P. 
Scrymgour, 

TUESDAY, Fesrvary 21. 

ZooLocicat Society, at 8.30.—On the Azygos Vein of the Anurous Am- 
phibia: Prof. G. B. Howes.—Palzontological Contributions to Selachian 
Morphology : A. Smith-Woodward.—List of Mammals obtained by Mr. 
G, F. Gaumer on Cozumel and Ruatan Islands, Gulf of Honduras : Old- 
field ‘Thomas. 

INSTITUTION oF CiviL ENGINEERS, at 8.—The Economic Use of the 
Plane-Table in Topographical Surveying: Josiah Pierce, Jun. (Dis- 
cussion. Manganese in its Application to Metallurgy ; and Some Novel 
Properties of Iron and Manganese: R. A. Hadfield. 

RovaL — at 3.—Before and after Darwin: Prof. George John 


Romanes, F. 
THURSDAY, Feervary 23. 

Rovat Society, at 4.30.—The following Papers wil! Aro/adly be read :— 
On the Relation between the Structure, Function, and Distribution of the 
Cranial Nerves (Preliminary Communication): Dr. W. H. Gaskell, 

-R.S.—On Remnants (or Vestiges) of Amphibian and Reptilian Struc- 
tures found in the Skull of Birds, both Carinate and Ratite: Prof. 
W. K. Parker, F.R.S.—Preliminary Note on the Development of the 

_ Skeleton of the Apteryx: Prof. T. J. Parker. 

SOCIETY OF ‘TELEGRAPH-ENGINEERS AND ELECTRIC 
Present State of Fire Telegraphy : R. von Fischer 

Rovat InstiTuTION, at 3.—Early Secular Choral Musi: 
Prof. C. Hubert H. Parry. 

FRIDAY, Fesrvary 24. 

INSTITUTION OF CivIL_ENGINEERS, at 7.30.—On the Erection of the 
Superstructure of the Forth Bridge : Arthur J. Knowles. 

Rovat InstITUTION, at 9.—Westminster Abbey: Very Rey. G. Granville 
Bradley, Dean of Westminster. 

SATURDAY, Fesrvary 25. 

Puvsicat Society, at 3.—Note on the Efficiency of Incandescent Lamps 
with Direct and Alternate Currents; Prof. W. E. Ayrton, F.R.S., and 
Prof. John Perry, F.R.S.—Observations on the Height and Length of 
Ocean Waves; Hon. Ralph Abercromby.—Experiments on Electrolysis: 

W. W. Haldane Gee.—On the Temperature at which Nickel begins 

suddenly to lose its Magnetic Properties : Herbert Tomlinson 


‘fol noo at 3.—Experimental Optics: Right Hon. Lord 


— Fietp Cus, at 7.—On the Introduction of a New Game Bird (the 
inamou) into Essex, with some Account of its Habits: J. E. Harting. 


DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &., &c. 


Dissections in spirit showing the anatomy of Rabbit, muscles, circulatory 
and urinogenital organs, brain, &c., clearly dissected and displayed in 


r6 jars. All muscles, nerves, and urinary organs, glands, &c., being 
uambered, accompanied by keys. 


MOORE BROTHERS, 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 
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PARKER & COWARD, Broadway Chambers, Westminster. 
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ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Etc. 








It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 
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MESSRS. MACMILLAN & CO. SCIENTIFIC WORKS, 





NATURAL PHILOSOPHY. 


A Text-Book of the Principles of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions, Second Edition. Revised and Enlarged. Medium 8vo. xs. 

Elementary Practical Physics, Lessons in. 
By BALFOUR STEWART, F.R.S., and W. W. HALDANE GEE, 
B.Sc. Crown 8vo. 

Vol. I—GENERAL PHYSICAL PROCESSES. 6s. 
Vol. I.—ELECTRICITY AND MAGNETISM. 7s. 6d. : 
Vol. III.—OPTICS, HEAT, AND SOUND. [/n preparation, 

Practical Physics for Schools and Junior 

Students of Colleges. By the same Authors. 
Vol. I—ELECTRICITY AND MAGNETISM. 

Physics, Elementary Lessons in. By 
BALFOUR STEWART, F.R.S. New Edition. With numerous 
Illustrations. Fceap, 8vo. 4s. 6d. (Questions on, 2s.) 

Primer of Physics. By the same Author. 


With numerous Illustrations. New Edition, with Questions. 18mo. 


Is. Science Primers. 
On Light. 


2s. 6d. 


Being the Burnett Lectures, de- 
livered in Aberdeenin 1883-1885. By GEORGE GABRIEL STOKES, 
M.A., P.R.S., &c., Fellow of Pembroke College, and Lucasian Pro- 
fessor of Mathematics in the University of Cambridge. Crown 8vo. 
7s. 6d. First Course. ON THE Nature oF Licut.—Second Course. 
On Licut as A MEANs oF INVESTIGATION.—Third Course. On 
THE BaneFiciAL Errects or LIGHT. 


Spectrum Analysis. Lectures delivered in 
1868 before the Society of Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D., F.R.S. Fourth Edition, revised and considerably 
enlarged by the Author and by ARTHUR SCHUSTER, F.R.S., 


Ph.D., Professor of Applied Mathematics in the Owens College, Victoria | 


University. With Appendices, numerous Illustrations, and Plates. 
Medium 8vo. 21s ; 
Mechanical Theory of Heat. By R. Clausius. 
Translated by WALTER R. BROWNE, M.A., late Fellow of Trinity 

College, Cambridge. Crown 8vo. 1os. 6d. 


Heat. By P.G. Tait, M.A., Sec. R.S.E., for- 


merly Fellow of St. Peter’s College, Cambridge, Professor of Natural 
Philosophy in the University of Edinburgh. Crown 8vo. 6s. 


Light: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With 200 Engravings and Coloured Plates. Crown 8vo. 7s. 6d. 

Natural Philosophy for Beginners. By I. 
TODHUNTER, M.A., F.R.S. Feap. 8vo. Part I.—The Properties 
of Solid and Fluid Bodies. With Illustrations. 3s. 6d. Part II.— 
Sound, Light,and Heat. 3s. 6d. 

Electrostatics and Magnetism, Reprints of 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., 
F.R.S.E., Fellow of St. Peter's College, Cambridge, and Professor of 
Natural Philosophy in the University of Glasgow. Second Edition. 
Medium 8vo. 18s. : 

Electricity and Magnetism. By Professor 
SILVANUS THOMPSON. With numerous Illustrations. Feap. 
8vo. | 45. 6d. ; 

Electricity and Magnetism, Absolute Mea- 
SUREMENTS IN. By Professor ANDREW GRAY, M.A., 
F.R.S.E. New Edition. 2volumes. Crown 8vo. [/n the press. 


Electric Light Arithmetic. By R. E. Day, 
M.A. Pott 8vo. 2s. 

Heat and Electricity, A Collection of Ex- 
AMPLES ON. By H.H.TURNER, B.A. Crown 8vo. 2s. 6d. 

Steam, An Elementary Treatise on. By J. 


PERRY, C.E., Professor of Engineering in the Imperial College of 
Engineering, Yedo. With Illustrations, Numerical Examples, and 


Exercises. Feap. 8vo. 4s. 6d. 
Sound, Elementary Lessons on. By Dr. 
W. H. STONE. With Illustrations. Fceap. 8vo. 35. 6d. 


Units and Physical Constants. By J. D. 
EVERETT, M.A., D.C.L., F.R.S., F.R.S.E., Professor of Natura 
Philosophy, Queen’s College, Belfast. Second Edition. Globe 8vo. 5s. 

Applied Mechanics : An Elementary General 
Introduction to the Theory of Structures and Machines. By JAMES 
H. COTTERILL, F.R.S., Professor of Applied Mechanics in the Royal 
Naval College, Greenwich. Medium 8vo. 18s. 

The Kinematics of Machinery. Outlines of 
a Theory of Machines. By Professor F. REULEAUX. Translated 
and Edited by Professor A, B. W. KENNEDY, C.E. With 450 
Illustrations. Medium 8vo. ars. 


MACMILLAN & 


NATURAL PHILOSOPHY — Continued. 

| The Mechanics of Machinery. By A. B, 
W. KENNEDY, F.R.S., M.Inst.C.E., Professor of Engineering 
and Mechanical Technology in University College, London. With 
numerous Illustrations. Crown 8vo. 12s. 6d. 

Elementary Science, Numerical Tables and 
CONSTANTS IN. By SYDNEYLUPTON, M.A., F.C.S., F.C] 
Globe 8vo. 2s. 6d. : : 

Chemical Arithmetic. 
By the same Author. Second Edition. Globe 8vo. 45. 6d. 

Physical Arithmetic. By Alexander Mac. 
FARLANE, D.Sc., Professor of Physics in the University of Texas 
sometime Examiner in Mathematics in the University of Edinburgh, 


Crown 8vo. 75. 6d. 
ASTRONOMY. 

Popular Astronomy. By S. Newcomb,LL.D,, 
Professor U.S. Naval Observatory. With 112 Illustrations and 5 Maps 
of the Stars. Second Edition, revised. 8vo. 18s. 

Popular Astronomy. By Sir G. B. Airy, 
K.C.B., F.R.S., late Astronomer-Royal. With Illustrations. Fcap 
8vo. 4s. 6d. 

Astronomy, Elementary Lessons in. By 
J. NORMAN LOCKYER, F.R.S. New Edition. With numerous 
Illustrations. Feap. 8vo. 5s. 6d. (Questions on, 1s. 6d.) 

The Chemistry of the Sun. By J. Norman 
LOCKYER, F.R.S. With Illustrations. Demy 8vo. 145. 

Primer of Astronomy. By J. Norman 
LOCKYER, F.R.S. With Illustrations. 18mo. 1s. [Science Primers, 


‘. 

Inorganic and Organic Chemistry. A Com. 
plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
E. ROSCOE, F.R.S., and Professor C. SCHORLEMMER, F.R.S 
With numerous Illustrations. Medium 8vo. 

Vols. I. and II.—INORGANIC CHEMISTRY. 

Vol. I.—The Non-Metallic Elements. 21s. Vol. II. 

18s. Vol. Il. PartII.—Metals. 18s. 

Vol. IIIL—ORGANIC CHEMISTRY. Three Parts. 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Chemistry. With numerouslIllustrations. Medium 8vo. PartsI. and 
II., 2s. each. Part III., 18s. Part IV., 215. ) 

Elements of Chemical Physics. By Josiah 
P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 
Harvard University. Fourth Edition. Royal 8vo. 21s. 

The Elements of Thermal Chemistry. By 
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8vo, 10s. 6d, 
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BRITISH MUSEUM. 
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EDWARD A. BOND, Principal Librarian. 
British Museum, February 20, 1888. 
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AS USED IN DR. KOCH’S LABORATORY. 

Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 

LONDON, W.C. 

RICHARD ANDERSON & CO., 

Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c., 


CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 


Telegrams—** TONNERRE LONDON.” 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 
The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 














Is a Certain Cure for all Disorders of the LIVER, STOMACE 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 


FRY’S 
Pure Concentrated 


COCOA 








Ask your Grocer 
for a Sample 
Testimonials. 





and Copy of 








TO BIOLOGISTS.—Well-preserved Speci- 


Grantia, Sycon, Leucos>lenia, Sarsia, Rhizostoma, Alcyonium, Actinia, 
Peachia, Antedon, Ophiura, Asterina, Spatangus, Echinus, Synapta, 
Planaria, Nemertes, Aphrudita, Polynve, Marphysa, Nereis, Sagitta, 
Chztopterus, Lepas, Apus, Nebalia, Mysis, Palamon, Cancer, 
Nymphon, Lutraria, Haliotis, Aplysia, Fiona, Sepia, Sepiola, Ascidia, 
Clavelina, Fragarium, Botryllus, Balanoglossus (*‘ Sarniensis,” 
Keeh.), Amphioxus, Lepadogaster, &c., at very moderate charges. 
Also, Micro-mounts, and Cabinet Specimens in every branch.—J. 
SINEL, Cleveland Road, Jersey.—Lists on application. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. R.s»CK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 





New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Section, of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

fiicro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geolozical Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C, 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

NEw SERIES OF ROCKS, MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


F. H. BUTLER, m.A.0x0n,, AR.S.Minss, &., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, &.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Just received from the United States, a fine Series of Specimens of Frank- 
linite, Troostite, Chalcopyrite, Rhodonite, Blende, Wulenite, Sphene, 
Zircon, Tourmaline. and other Minerals; also, from Scotland, a fresh con- 
signment of Rocks, including many hitherto but little known. Among the 
Rock-sections recently added to stock are : Spherulitic Tachylyte on Niasalt, 
Ardtun Brae; two Coccolitic Limestones, Tiree; Pegmatite, Po.tsoy; 
Enstatite Hornblende Rock, Aberdeenshire ; Hornblende Porphyrite, near 
Dolgelly ; Minette, Jersey ; and altered Diabase, Tuckingmill, Cornwall. 


THE ‘BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


Review oF THE MALT AND Hop TRADES; AND WINE AND Spirit TRADE 
REcorRD. 
The Organ of the Country Brewers. 
“The Brewers’ Guardian ’’ is published on the evening ot every alternate 
Tuesday, and is the only journalofficially connected with brewing interests. 
Subscription, 16s. 6d. per annum post free, dating from any Quarter-day. 
Single copies 1seach. Registered for transmission abroac. 

















mens fixed by osmic or sulpho-picric, &c., or diving, by arrangement. - 
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| Just Published, Imp. 8vo, Cloth, 42s. 


{ BRITISH and 
By FRANCIS DAY, F.L.S., F.Z.S., &c. 
highly Coloured. 

WILLIAMS & NORGATE, 14 Henrietta Street, 
| London; and 20 South Frederick Street, Edinburgh. 





JUST PUBLISHED, Price 1s., by Post 1s. 4}d. 


THE VICTORIA UNIVERSITY CALENDAR 


FOR THE YEAR 1888. 
MACMILLAN & CO. J. E. CORNISH, 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 EssEx STREET, STRAND. 

Their last published Catalogue is 


750 Titles of valuable Works on 


London : Manchester : 





No. 87. 

Ichthyology : Natural History and Culture of Fishes, Fisheries, Angling, 
and Aquaria. Reptilia and Amphibia. yeneral Zoology. Anatomy, 
Physiology, and Embryology. With Supplement containing Works on 
Conchology, Entomology, Astronomy, and Botany. 





Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Deawins, and Surveying Instruments 
of Every Description, 
] Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the orly 


Gop Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT 1 TURNSTILE, HOLBORN, LONDON, W.C. 





On the snetesae Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTen, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price 1s. 34. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
THE -ENTOMOLOGIST” S MONTHLY 











DAY’S BRITISH SALMONIDZ. N EW BOO KS 
IRISH SALMONIDZ. | qGogpEL ETHNOLOGY. 3y S. R. Par. 


12 Plates, 9 of which are 


Covent Garden, | 


TISON, F.G.S., Author of ‘‘ The Religious Topography of England,” 
&c, With Illustrations. 5s., cloth. 

“The idea is, as far as we are aware, new, and the working out is clear 
and telling. The object is to show the adaptability of the Gospel to alj 
races from actual facts.” —British Weekly. 

“The first attempt to treat this subject from a thorough-going scientific 

stand-point, and becomes a very powerful argument “for the truth of 
| Christianity.”—Znglish Churchman, 


THE DISEASES OF THE BIBLE. 
| By Sir J. RISDUN BENNETT, M.D., F.R.S., Ex-President of 
the Royal College of Physicians. 2s. 6d., cloth boards. 

**We cannot too thoroughly commend this work, both on account of the 
| subjects of which it treats, and for its intrinsic literary worth.” —Provincig/ 
Medical Journal. 

**An entertaining and instructive volume, written in simple untechnical 
language for the general reader.”—Christian World. 


TREES AND PLANTS of the BIBLE. 
By W. H. GROSER, B.Sc. Illustrated. 3s., cloth boards. 
s “A useful little volume for Bible teachers and readers 
nee ew. 
“Apart from its religious value, this little volume must approve itself to 
all lovers of botany.” —7imes (Weekly Edition). 


THE RELIGIOUS TRACT SOCIETY, 
56 Paternoster Row, London. 





” 


—Saturday 





FOURTEENTH EDITION, THOROUGHLY REVISED. 
Just Published, feap. 8vo, 2s. 6d., Cloth Boards; or 2s., Cloth Limp 
(Weale’s Series), post free. 


MATHEMATICAL INSTRUMENTS: 


their Construction, Adjustment, Testing, and Use concisely explained. 


By J. F. HEATHER, M.A. Fourteenth Edition, revised. With 
Auditions by A. T. WALMISLEY, M.I.C.E. With numerous IIlustra- 
tions. 

London: CROSBY LOCKWOOD & SOn, 7 Stationers’ Hall Court, E.C 


OUR “MORALITY AND THE MORAL 
QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 
in King’s College, London. 

J.& A. CHURCHILL. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecialattention of Land Agents is directed to the AGRICULTURIST 
as one of the best existing papers for Advertising Farms tobe Let and Estates 
for Sale. 


















MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Condoms by C. G. Barrett, J. W. DovGtias, W. W. Fow LER, M.A., 
F ,» R. McLacutan, F.R.S., E. SAUNDERS, F.L.S., and 
me. Es STAINTON, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets : 
volumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above 


The volumes com- 


the succeeding 


Advertisers addressing themselves to Farmers will find the AGRICUL 
TURIST a first-class medium for reaching that Class. 
Price 3d. By post 3d. Annual Subscription, payable in advance, 145 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


THE “HANSA,” 


Published since 1864in Hamburg, is the only independent professional! papet 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in eve respect. Every second Sunday one Number 0 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price r2s. for twelve 
months. Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, amburg, Alterwall, 28. Edited by W. von FREEDEN. M.R. 












at dress. 


“ OPTIMUS.” 


CAMERAS, LENSES, 


Magic Lanterns, 
~ Slides, and Accessories. 





-PERKEN, SON, & RAYMENT 


Pes tent for = Trade ONLY 





Hamburg, Alexander Street, 8 





CATALOGUE 7 






Thermometers, 
Barometers, 
Microscopes, & 
Scientific Apparatus. 
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Diary of Societies. 
LONDON. 


THURSDAY, FEBRUARY 23. 


Rovat Society, at 4.30.—On the Relation between the Structure, Function, 
and Distribution of the Cranial Nerves (Preliminary Communication) : 
Dr. W. H. Gaskell, F.R.S.—On Remnants or Vestiges of Amphibian 
and Reptilian Structures found in the Skull of Birds, both Carinate and 
Ratitz : Prof. W. K. Parker, F.R.S.—Preliminary Note on the Develop- 
ment of the Skeleton of the Apteryx : Prof. T. J. Parker. 

Society OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—On the 
Present State of Fire Telegraphy : R. von Fischer Treuenfeld. 

Rovat INSTITUTION, at 3.—Early Secular Choral Music, with Illustrations): 
Prof. C. Hubert H. Parry. 


FRIDAY, Fepsrvary 24. 


InsTITUTION OF CiviL ENGINEERS, at 7.30.—On the Erection of the 
Superstructure of the Forth Bridge : Arthur J. Knowles. , 

Quexett Microscopicat Crus, at 8.—Annual General Meeting ; Presi- 
dent’s Address. 

Rovat InsTITUTION, at 9 —Westminster Abbey: Very Rev. G. Granville 
Bradley, Dean of Westminster. 


SATURDAY, Fesrvuary 25. 


Puysicat Society, at 3.—Note on the Efficiency of Incandescent Lamps 
with Direct and Alternate Currents: Prof. W. E. Ayrton, F.R.S., and 
Prof. John Perry, F.R S.—Observations on the Height and Length of 
Ocean Waves; Hon. Ralph Abercromby.—Experiments on Electrolysis: 
W. W. Haldane Gee.—On the Temperature at which Nickel begins 
suddenly to lose its Magnetic Properties : Herbert Tonlinson. 

Roya INSTITUTION, at 3.—Experimental Optics: Right Hon. Lord 
Rayleigh, F.R.S. 

Essex Fietp Crus, at 7.—On the Introduction of a New Game Bird (the 
Tinamou) into Essex, with some Account of its Habits: J. E. Harting. 


SUNDAY, Fesrvary 26. 


Sunpay LecTurRE Society, at 4.—The Government of Ireland ; the Story 
of Thomas Drummond’s Administration Half a Century ago: G. 
Macdonell. 

MONDAY, Fesrvary 27. 


Society or Arts, at 8.—The Modern Microscope : John Mayall, Jun. 
Lonpon InsTITUTION, at 5.—A Struggle for Life : Prof. E. Ray Lankester, 
F.R.S 


InsTITUTE OF AcTUARIES, at 7.—On the Valuation of Reversionary Life 
Interests: T. B. Sprague. 


TUESDAY, Fesrvary 28. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—Notes on the Japanese “‘ go-hei,’ 
or Paper Offerings to the Shir.to Gods (with Illustrative Specimens) : Basil 
Hall Chamberlain; communicated by Dr. Edward B. Tylor, F.R.S.— 
Exhibition of Decorated Arrows from the Solomon Islands: Henry Bal- 
four.—Further Notes on the Australian Class Systems: A. W. Howitt. 

InsTITUTION oF CiviL ENGINEERS, at 8.—(1) Manganese in its Applica- 


“ 





SUBSCRIPTIONS TO “NATURE.” 
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Tothe United States, the Continent, &c. :— 
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Co India, China, and Japan :— 
s. 
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CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per Line after. 
4 


AAARK 


One-Eighth Page, or Quarter Column. . . .0 
Quarter Page, or Halfa Column. .....1 
Half a Page, ora Colum .......5++%9 § 
Whole Page... 4 4 « 6 6 


Money Orders payableto MACMILLAN & CO 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 





| For the Nursery, the Family Table, and the 


| 


tion to Metallurgy ; (2) Some Novel Properties of Iron and Manganese: | 


R. A. Hadfield. 

Roya InstiTuTION, at 3.—Before and after Darwin: Prof. George John 
Romanes, F.R.S. 

University CoLLecE Brotoaicat Society, at 5.—On Echinoderms : Dr. 
P. H. Carpenter, F.R.S. 


WEDNESDAY, FEsRvARY 2). 


Geoocicat Society, at 8.—An Estimate of Post-Glacial Time: T. 
Mellard Reade.—Note on the Movement of Scree-Material: Charles 
Davison; communicated by Prof. T. G. Bonney, F.R.S.—On some 
Additional Occurrences of Tachylyte : Grenville A. J. Cole.—Appendix 
to Mr. A. T. Metcalfe’s Paper on Further Discoveries of Vertebrate 
Remains in the Triassic Strata of the South Coast between Budleigh 
Salterton and Sidmouth: H. J. Carter; communicated by A. T. 

_ Metcalfe. 

Soctety oF Arts, at 8.—The Technical Education Bill: Swire Smith. 
(Discussion, ) 

THURSDAY, Marcu 1. 


Rovat Society, at 4.30.—The following Papers wil! probably be read :— 
On the Changes produced by Magnetization in the Dimensions of Rings 
and Rods of Iron and some other Metals : Shelford Bidwell.—(r) On Elec- 
trical Excitation of the Occipital Lobe and Adjacent Parts of the Monkey’s 
Brain ;,(2) A Comparison of the Latency Periods of the Ocular Muscles 
on Excitation of the Frontal and Occipito-temporal Regions of the Brain : 
Prof. Schafer. 

LINNEAN Society, at 8.—On a New Genus of Cytinacez rom Madagascar : 
E. J. Baker.—Notes on the Flora and Fauna of the Kermadec Islands : 

: J. F. Cheeseman. 

Cuemicat Society, at 8.—The Origin of Colour and the Constitution of 

™ Colouring Matter generally : H. E. Armstrong, F.R.S. 

OYAL INSTITUTION, ‘at 3.—Early Secular Choral Music (with Illus- 
trations): Prof. C. Hubert H. Parry. 

PaRKEs Museum, at 5-—Milk and Disease : Dr. G. Sims Woodhead. 


FRIDAY, Marcu 2. 
GeoLoaists’ ASSOCIATION, at 8. 
Rae INSTITUTION, at 9.—Poisons and Poisoning: Dr. C. Meymott 
SATURDAY, Marcu 3 


Rovat INSTITUTION, at 3-—Experimental Optics: Right Hon. Lord 


Rayleigh, F.R.S 


Sick Room. 





DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 


Horst as 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 





| Dyspepsia, Mental and Physical Exhaustion, 


Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


| Rumford Chemical Works, Providence, R.I., U.S.A 
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MESSRS. MACMILLAN & CO0.'S SCIENTIFIC WORKS, 





BIOLOGY. 
A TEXT-BOOK OF PHYSIOLOGY. By Micuaet 


FOSTER, M.D., Sec. R.S., Professor of Physiology in the University 
of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. 215, 


ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. By Prof. MICHAEL FOSTER, M.D., Sec. R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. New Edition. Crown 8vo. 7s. 6d. 

PRIMER OF PHYSIOLOGY. By MICHAEL 


FOSTER, M.D., Sec.R.S., &c, With numerous Illustrations. 18mo. 
15. [Science Primers. 


PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F.R.S. New Edition With 
numerous Illustrations. Feap. 8vo. 4s. 6d. (Questions on, 1s. 6d.) 


ELEMENTARY PRACTICAL HISTOLOGY. By 
WILLIAM FEARNLEY. With Illustrations. Crown 8vo. 7s. 6d. 


ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from t :e German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 


of Human and Comparative Anatomy in the University of Frieburg-in- | 


Baden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wales and Monmouthshire. With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 6d. 


A TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of 
Trinity College, Cambridge. With Illustrations. Second Edition, 
reprinted without alteration from the First Edition. In 2 vols. 8vo. 
Vol. 1. 18s. Vol. Il. ars. 


ELEMENTS OF EMBRYOLOGY. By Prof. MicHaeL 
F )STER, M.A., F.R.S., and the late F. M. BALFOUR, F.R.S. 
Second Edition, revised and enlarged. Edited by Apam SrpcGwick, 
M.A., and WaLtTer Hears. W:th Illustrations. Crown 8vo. ros. 6d. 


ANATOMY, LESSONS IN ELEMENTARY. By 


ST. GEORGE MIVART, F.R.S. With numerous Illustrations. 
Fcap. 8vo. 6s. 6d. 


A TEXT-BOOK OF THE PHYSIOLOGICAL | 
CHEMISTRY OF THE ANIMAL B)DY. Including an Account 
of the Chemical Changes occurring in Disease. By A. GAMGEE, 


M.D., F.R.S., Professor of Physiology in the Victoria University, the 
Owens College, Manchester. 2 vols. 8vo. With Illustrations Vol. 
I. 28s. (Vol. Il. in the press. 


A COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By T. H. HUXLEY, F.R.S., 
assisted by H. N. MARTIN, B.A., M.A, D.Sc, Fellow of Christ's 
College, Cambridge. New Edition. revised and extended by G B. 
HOW8S, Assistant Professor of Zoology, Normal School of Science and 
Royal School of Mines ; and D. H. SC )TT, M.A., Ph.D., Assistant 
Professor of Botany, Normal School of Science and Royal School of 
Mines. With a Preface by T. H. HUXLEY, F.R.S. Cr. 8vo. ros. 6d. 


AN INTRODUCTION TO THE OSTEOLOGY | 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Royal College of Surgeons of England. 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. all 


AN ATLAS OF PRACTICAL ELE MENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Science and Royal School of Mines. With a Preface 
by Tuomas Henry Huxuey, F.R.S. Royal gto. 14s. 


A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. 6d. 


THE FERTILISATION OF FLOWERS. By Pro- 
fessor HERMANN MULLER. Translated and Edited by D’ARCY 
W. THJIMPSON, B.A., Professor of Biology in University College, 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 


nu.nerous Illustrations. Medium 8vo. ars. 








With | 





BIOLOGY—continued. 


PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF. _ By F. U. BOWER, D.Sc., F.L.S., Pechen, r of 
Botany in the University of Glasgow, and SYDN EY H. VINES, 
M.A., D.Sc., F.R.S., Fell w and Lecturer, Christ’s College. Cam. 
bridge. ith a Preface by W. T. Tuisetton Dyer, M.A., C.M., 
F.R F.L.S., Director of the Royal Gardens, Kew. Crow: n&8vo, 

Part :.  PHANEROGAME_ PTERIDOPHYTA, 6s. 
Part 1l.—BRYOPHYTA—THALLOPHYTA. 4s. 62. 

LESSONS IN ELEMENTARY BOTANY. By 

Professor OLIVER, F.R.S. New Edition. With numerous Illustra. 


tions. Fceap.8vo. 4s. 6d. 
PRIMER OF BOTANY. By Sir J. D. Hooxzz, 
With numerous I!lustrations, 


L.CS.i..CB, M.D., ¥.2.38., RCL. 
New Edition. 18mo. 1s. | Science Primers. 
THE STUDENT'S FLORA OF THE anrtia 
D.C.L. Third Edition, revised. Globe 8vo0._ 105. 6d. 


FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of B :tany in University 
College, London, &c. With Illustrations. Extra fcap. 8vo. 6s. 6d 

STRUCTURAL BOTANY, OR ORGANO 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and er a Glossary 
of Botanical Terms. By Professor ASAGRAY, LL.V. 8vo. ros. 6¢, 


A DICTIONARY OF ECONOMIC PLANTS, 
Their History, Products, and Uses. By JOHN SMITH, A.L.S., &. 


8vo. 145- 

EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F. DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra 
tions. Crown 8vo. 10s. 6d. 

A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handbook of European Butterflies. Crown Svo. 14 


ANTHROPOLOGY. 


| ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 
numerous lllustrations. Crown 8vo. 7s. 6d. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRU). 
TON, M. D., D.Sc., F.R.C.P, F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner 
in Materia Medica in the U niversity of London, in the Victoria Uni 
versity, and in the Royal College of Physicians. London ; late Examiner 
in the Unversity of Edinburgh. Adapted tothe United States Pharma 
copeia, by FRANCIS H. WILLIAMS, M.D., 
Edition. Adapted to the New British Pharmacop ceia, 1885. 
8vo. ats. 


TABLES OF MATERIA MEDICA: a Companion 


Boston, Mass Third 
Mediua 


tothe Materia Medica Museum. By the same Author. With I !luswa 
tions. New Edition Enlarged. 8vo. ros. 6d. 
LESSONS ON PRESCRIPTIONS anpD THE ART 


OF PRESCRIBING. By W. HANDSE*S GRIFFITHS, Ph.D 
1. RC.P.E., &c. New Edition, adapted to the Paarmacopezia, 18 
Feap. 8vu. 38. 6:2. 


TEXT-BOOK OF PATHOLOGICAL ANATOM! 


AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tibia 
gen. ‘Translated and Edited for English Students by DONALD MAC 
ALISTER, M.A., M.D.. B.Sc., F.RC.P., Fellow and Medic 
Lecturer of St. John’s College, Cambridge, Physician to Addent srooke § 
Hospital, and Teacher . ne in the University. With numero 


Tllustrations. Medium 
— — NERAL PATH. LOGICAL ANATOMY. Second Edition 


Part it SPECIAL PATHOLOGICAL ANATOMY. Sections L.- 
VIII. Second Edition. 12s.6d@ Sections IX —XII. 12s. 6d. 


MICRO-ORGANISMS AND DISEASE. An I 
eg into the Study of Specific Micro-Orzanisms. By E. KLEL. y 
M.D., F.R.S., Lecturer on General Anatomy and Physiology in 
Medical School of St. Bartholomew’s Hospital. London. ith « 
Illustrations. Third Edition. Revised. Crown 8vo. 6s. 
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MESSRS. MACMILLAN & GO0.S SCIENTIFIC WORKS. 





PHYSIOGRAPHY AND GEOLOGY. 
PHYSIOGRAPHY. An Introduction to the Study 


of Nature. By THOM AS HENRY HUXLEY, F.R.S. With numer- 
ous a and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 


TEXT- BOOK OF GEOLOGY. By Arcu, GEIKIE., 


LL.D., F.R.S., Director-General of the Geological Survey of Great! 
Britain and Ireland, and Director of the Museum of Practical Gosteay, | 
London, formerly Murchison Professor of Geology and Mineralogy in the 
University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Sixth Thousand. Revisedand Enlarged. 8vo. 28s. 


CLASS-BOOK OF GEOLOGY. _ By the same 


Author. With upwards of 2.0 New Illustrations. Crown 8vo. ros. 6d. 
PHYSICAL GEOCiAPHY, ELEMENTARY | 
LESSONS IN. By the same Author. —— numerous [liustrations. 


Feap. 8vo. 4s.6d. (Questions, rs. 6d. 
PRIMER OF PHYSICAL ‘GEOGR APHY. By 
the same —— — numerous IIlustrations. re meyer With 
Questions. I [s crence vimters. 
OUTLINES OF ‘FIELD GEOLOGY. By the 
same Author, With numerous Illustrations. Crown 8vo. 3s. 6d. 


PRIMER OF GEOLOGY. By the same Author. 


With numerous Illustrations. New Edition. 18mo. 1s. | Science Primers. | 


THE SCENERY OF SCOTLAND, viewed in 
connecticn with its Physical Geology. > the same Author. With 
numerous Illustrations. Crown 8vo. 12s. 

A TREATISE ON ORE DEPOSITS. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Eléve de 
| Ecole des Mines. Paris ; ; Author of * A Manual of Metallurgy, » ** The 
Mining and Metallurgy of Gold and Silver,’”’ &c. With numerous 
IMustrations. 8vo. 255. 


GEOGRAPHY. 
. A NEW GEOGRAPHICAL SERIES. 
Edited me ARCHIBALD GEIk1g, F.R.S., Director-General of the 
Geolog.cal Survey of the United Kingdom. 
VOL. I. 


THE TEACHING OF GEOGRAPHY. 
A Practical Hand-book for the use uf Teachers. By ARCHIBALD 
GEIKIE, F R.S, Director General of the Geological Survey of the 
United Kingdom, and Director of the Museum of Practical Geology, | 
Jermyn Street, London; formerly Murchison Professor of Geology and 
Mineralogy in the University of Edinburgh. Cr. Svo. 2s. 

CLASS-BOOK OF GEOGRAPHY. By C. B. 

oi Eighteen 


CLARKE, M.A.,, F.G.S., F.R.S. New Edition, 
Coloured Maps. 'Feap. 8vo0. 35. 


A SHORT GEOGRAPHY OF THE BRITISH | 


ISLANDS. By JOHN RICHARD GREEN ry ALICE STOP- 
FORD GREEN. With Maps. Fcap. 8vo. 3s. 6 


A PRIMER OF GEOGRAPHY. By Str GEORGE | 
GROVE,D.C.L. With Illustrations. 18mo. 18. [Science Primers. 


ANCIENT GEOGRAPHY. 


MANUAL OF ANCIENT GEOGRAPHY. Trans. | 
lated from the German of Dr. HEINRICH KIEPERT. Cr. 8vo. se} 


| 
| 


HISTORY. 
SHORT HISTORY OF THE’ ENGLISH | 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 


Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
Genealogical Tables, and Chronological Annals. Crown 8vo. 
130th ‘}] housand. 


ANALYSIS OF ENGLISH HISTORY, based on | 


Green’s “Short History of the English People.”” By . ie ra TAIT. 
M.A., Assistant Master, Clifton College. Crown 8vo 

GENERAL SKETCH OF EUROPEAN. HIS- 
TORY. By EDWARD A. FREEMAN, D.C.L. New Edition, 


— and nent, with Chronological Table, Maps, and Index. 
35. 


HISTORY” ‘OF ENGLAND. 
ew Edition, revised and enlarged, with Maps. 18mo. 2s. 6d. 
A HISTORY OF ENGLAND FOR BEGINNERS. 

By ARABELLA BUCKLEY, Author of ‘* A Short History of Natural 


By Epita THomp- 


Science. ** With Maps. Globe 8vo. 35. 
OUR NATIONAL INSTITUTIONS. A Short 
— 4 Schools. By ANNA BUCKLAND. With Glossary. 


THE VICTORIAN HALF-CENTURY. By 


<SARLOTTE M. YONGE, Author of “The Heir of Redclyffe,” 
ameos from English History, ” “ A History of France,” &c. 
new Portrait of the Queen. 


With a 
Crown 8vo, paper, 1s. ; cloth, 1s. 6d. 


} 


POLITICAL ECONOMY. 
_ THE PRINCIPLES OF POLITICAL ECONOMY. 


By Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
fessor of Moral Philosophy i in the University of Cambridge, ae Author 
of ‘‘ The Methods of Ethics.’” Second Edition. 8vo. 

A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Editicn, revised, 
with a chapter on ‘* State Socialism and the Nationalisaticnof the Land,” 
and an Index. Crown 8vo. 12s. 


| POLIT ICAL ECONOMY. By Francis A. WALKER, 
M.A., Ph.D., Author of ** Money,”’ ‘* Money in its Relation to Trade, 
&c. Stcond Edition. 8vo. 12s. 6d. 

A BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author of 
**Money.”” *‘ Money in its Relation to Trade. ” &e Cro vn avo. 6s. 6d 

THE CHARACTER AND LOGICAL METHOD. 
OF POLITICAL ECONOMY. By J. E. CAIRNES, LL.D., 


Emeritus Professor of Pol. wees Economy in University College, London. 
New Edition. Crown 8vo. 


POLITICAL ECONOMY FOR BEGINNERS. By 
Mrs. FAWCETT. New Edit. With Questions, &c. Feap. 8vo. 2s. 6d. 

THE ECONOMICS OF INDUSTRY. By Professor 
A. MARSHALL and MARY P. MARSHALL. Fcap. 8vo. 2s. 6d. 

PRIMER OF POLITICAL ECONOMY. By W. 
a JEVONS, LL.D., M.A., F.R.S. New Edition. 18mo. 


[Science Primers. 


‘MENTAL AND MORAL PHILCSOPHY. 


THE METHODS OF ETHICS. By Professor 
HENRY SIDGWICK, M.A... LL.D., &c. Third Edition 
8vo. 14s. A Supplement to the Second Edition, containing all the 
importan: Additions and Alterations in the Third Edit. Demy 8vo. 6s. 


'THE HISTORY OF ETHICS, OUTLINES OF, 

ti. ENGLISH READERS. By HENRY SIDGWICK, M.A., 
&e. Crown 8vo. 3s 6d. : 

THE "EL EMEN''S OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., 0.Se 
(Edin.), Ex-Principal of the General Assembly’s College, Calcutta 
Second Edition, revised and improved. Crown 8vo. 6s 6d. 


| STUDIES IN DEDUCTIVE LOGIC. By the late 
W. STANLEY JEVONS, LL.D., M.A., F.R.S. Second Edition 


Crown 8vo. 6s 

| LESSONS IN LOGIC, INDUCTIVE AND DE- 
DUCTIVE. By W. STANLEY JEVONS, LL.D., v.A., F.R.S. 
New Edition, With numerous Illustrations. Fcap. A 35. "6d. 


8s. 6d. 


| 


A TEXT-BOOK OF DEDUCTIVE ‘LOGIC FOR 
THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lond. ane 
Edin.), Professor of Logic and Philosophy, Presidency College, Cal- 
cutta. Third Edition. Globe8vo. 


PRIMER OF LOGIC. By W. STANLEY JEVONS,. 
LL.D., M.A., F.R.S. New Edition. 18mo. rs. [Science Primers. 
PSYCHOLOGY.—I. THE COGNITIVE POWERS. 
Il. THE MOTIVE POWERS. By James McCosn, D.D., LL.D., 
Litt.D., President of Princet: n College, Author of “ Intuiti ons of the 
Mind, *” &Lawsof Discursive Thought,” &c. Crown8vo. 6s. 6/. each 
| CRITIQUE OF PURE REASON. By ImmanueEL 
KANT. In commemoration of the Centenary of its first Publication. 
Translated into English by F. Max MO.tieR. With an Historica} 
Introduction by Lupwic Noirfé. Twovols. Demy 8vo._ 16s. each, 
Vol. I. HISTORICAL INTRODUCTION, by Lupwic Notré; &c. 
Vol. II. CRITIQUE of PURE REASON, translated by F. Max MU: cer. 
For the convenience of students these volumes are now sold separ: ately. 
Of Prof. Max Miiller’s translation of the ‘* Critique of Pure Reason,"’ the 


| Times says :—‘* Through this translation Kant’s work has for the first time 


| 
| 
| 
| 





MACMILLAN & CO., LONDON. 


pecome international—the common property of the whole world.” 


AGRICULTURE. 

AGRICULTURAL CHEMICAL ANALYSIS, A 
gr of. By PERCY FARADAY FRANKLAND, Ph.D. 
B Sc., F.C.S., Pen sm of the Royal School of Mines. and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School ot 
Science and Royal School of Mines. South Kensington Museum 
Founded upon Leit/aden fiir die ee ees Chemische Analyse. vor 
Dr. F. KROCKER. Crown 8vo. 7s. 6d. 

ELEMENTARY LESSONS IN THE SCIENCE 
OF a egy > aes PRACTICE. By Professor H. TANNER. 
Fcap. 8vo. 35 

FIELD AN ip “GARDEN CROPS, DISEASES OF. 
Chiefly such as are caused by Fungi. By WORTHINGTCN G. 
SMItH, F.L.S. Feap.8vo. 4s. 6d. 
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NEW, RARE, AND. INTERESTING MICROSCOPIC OBJECTS, 


Wood Boring Beetle, Ptilinus pectinic rnis, Opaque eve ove 
Pollen of Mallow in three Stages, opaque . ove eve 
Type Slide of about seventy Diatoms from Oamaru, N.Z. ove ooo I 


Pediculus Capitis—Male, Female, Egg, and Larva on one slide .. 
Bacillus in Asiatic cholera... eee 
Section of Jaw of Infant, Permanent and Milk- teeth, in 6 situ oe 
Mange or Itch Insect from Horse— Male, aaa Egg, and Larva .. 
Scales of Lepidocyrtus curvicollis  ... 
Type Slide of Foraminifera, heard Species with name > photographed 
beneath each species ooo ooo 2 
Very fine Queen-Bee—whole . on ooo ons oe ose os 3 
Developing Seed of Oat ooo pon 


NEW HISTOLOGICAL MICROSCOPE, with § and I- 


for Students’ Purposes, £4 


ILLUSTRATED CATALOGUE OF MICROSCOPES. 


NEWWWwW OHH 


Double Stained Sections of Stem of Pinus sylvestris, one, two, and three 
years’ growth on one Slide 2 { 

Double Stained Sections of Stem of EExogen, Endogen, and Acr> igen, on 
one Slide - 

Hair of Peccary, trans. “and long. Sections on one “Slide 

Hair of Wild Rabbit, Surface and Sections on one Slide 

Section through Lamprey, stained ... 

Very fine longitudinal Sections through entire Tongue of Cat. 

Aphis of Silver Fir, Lachnus picza... - ee oe 

o | Hematophinus of Indian Buffalo... exe 

6 | Ten Examples of Pollens, mounted separately on ‘one Slide ove . 

o | Fertile Branch of Chara ooo 2 0 


inch Objectives, in Mahogany Case. The Best Instrument 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTs, 


Co ----8- to) 


ee ee 
AAMC OC AG 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 





“OTTO” 
GA S-ENGIN E.| 
000 SOLD. | 

2-MAN TO 100 H.P. INDICATED. 


CROSSLEYV’S 
OVER 25, 


pump, or with 
p 


dynamo for electric lighting (the dynamo or pum 


purposes). 
CROSSLEY BROS., 
imited, 


L 
MANCHESTER. 


laundry machinery, chaf-cutting, &c. 


“OTTO” 
GIVES OFF 1 H.P. ON THE BRAKE, 


Very suitable for driving amateurs’ work- 
being disconnected whenengine is required for other 


shop, pumping water to house, driving 


Can be supplicd combined with a hoist, 









The most reliable 

and durable Type- 

writing Machine 
y made. 


We Manufactured and Sold nearly 18,000 
in 1887, and the Sales are increasing. 

No more writer’s cramp. No more late hours. 
No more round shoulders. No more delayed 
correspondence. No more illegible letters, 








Apply for Price we Eidet and Particulars to 
SOLE LONDON OFFICE :~— =~ 


WYCKOFF, SEAMANS, & BENEDICT. LOO GRACECHURCH 
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Wholesale Manufacturer o1 


_ JAMES J. 


WATKIN 
ANEROID 


THE NEW PATENT 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 





‘** To the solid ground 
Of Nature trusts the mind which builds for aye.””—WORDSWORTH. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 

THURSDAY NEXT (March 8), at Three o’clock. The Rev. W. H. 
DALLINGER, LL.D., F.R.S. First of Three Lectures on ** Microsco- 
pical Work with Recent Lenses on the Least and Simplest Forms of Life.” 

alf-a-Guinea the Course. 

SATURDAY (March 10), at Three o’clock. WILLIAM ARCHER, 
Esq. First of Three Lectures on ‘“‘ The Modern Drama: French, Scandina- 
vian, and English.” Half-a-Guinea. 

Subscription to all the Courses in the Season, Two Guineas. 
KEBLE COLLEGE, OXFORD. 
NATURAL SCIENCE SCHOLARSHIP. 

An Examination will be held at the above College, beginning TUESDAY, 
March 20, 1888. The Scholarship will be worth £60 a year, tenable for four 
years, and the Scholar’s laboratory fees will be paid. The Examination 
will include Biology, Chemistry, and Physics, but all of these subjects need 
not be offered. 


Particulars may be obtained from Epwarp B. Poutton, Wykeham 
House, Oxford. 








TO BIOLOGISTS.—Well-preserved Speci- 


mens fixed by osmic or sulpho-picric, &c., or diving, by arrangement. 
Grantia, Sycon, Leucoslenia. Sarsia, Rhizostoma, A]cyonium, Actinia, 
Peachia, Antedon, Ophiura, Asterina, Spatangus, Echinus, Synapta, 
Planaria, Nemertes, Aphrodita, Polynoe, Marphysa, Nereis, Sagitta, 
Chetopterus, Lepas, Apus, Nebalia, Mysis, Palamon, Cancer, 
Nymphon, Lutraria, Haliotis, Aplysia, Fiona, Sepia, Sepiola, Ascidia, 
Clavelina, Fragarium, Botryllus, Balanoglossus (‘* Sarniensis,” 
Keeh.), Amphioxus, Lepadogaster, &c., at very moderate charges, 
Also, Micro-mounts, and Cabinet Specimens in every branch.—J. 
SINEL, Cleveland Road, Jersey.—Lists on application. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBB’S ROW, CAMBRIDGE. 
SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 

A fully-illustrated Description will be sent on application. 


Now Ready, Vol. IX. Part 1. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-o ion i 
: )-operation in England of Prof. W. RUTHERFORD 
Tb. of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
Prof i. NEWELL MARTIN'S mm. we BOWDITCH, of Boston ; 
WOOD, of Philadelphia, ; F.R.S., of Baltimore; Prof. H. C. 


By MICHAEL FOSTER, M.D., F.R.S. 


The Co 
Pad que Prepared to make drawings, woodcuts, and litho- 
, » Doth coloured and uncoloured, from microscopic or other 


specimens ; also by means of phot i i 
pmeecweng ton hs by photolithes ents to make reproductions in photo- 





and various other processes. 


lhe Company are appoi i 

A Catalogue will pene yee pg 
Physical, Botanical 
factured by ‘ 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


_ on application, of the instruments used in 
and Physiological investigations which are manu- 
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BROWNING’S 
Lc | 









~ PERFECT ” 
‘Ad0980U0INW 











The body is made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment. Three achromatic wers of excellent defining 
power,r-inch, 4-inch, and }-inch ; adjusting slide-holder to stage, revolving 
diaphragm, hand-forceps, stage-forceps, live-cage, &c. The whole packed 
n upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 


Price £3 15s. Od. 


New Illustrated Catalogue of Microscopes free. 


JOHN BROWNING, 68 Strand, London, W.C. 


NEGRETTI & ZAMBRA’S 
ELF-REGISTERING THERMOMETERS. 











Free by Post. 





Illustrated Price-Lists ep 


HL) 


SSS, oe * 


= S net 
NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c. : 
It also indicates the present temperature as an ordinary thermometer. _ 
The bell can be placed in the gardener’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 50 feet of double 


connecting wire, £1 10s. 
NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKFEks 10 THE QUEEN, 
HOLBORN VIADUCT, F.C 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PAL ACE. ’ 
N, and Z.’s Large Illustrated Catalogue 1200 Engravings. Price 5s. €d. 
Teiephone No. 6583. 
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Pays HALF A MILLION ANNUALLY 
LI FE Death Claims. 
O F FI C E Life Offices. 
83 KING WILLIAM STREET, E.C. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 
F. E. BECKER & CO., 

Complete Illustrated Catalogue of Chemical Apparatus, post 

Sree, 1s. 6d. 


Its INVESTED FUNDS exceed 64 MIL- 

LIONS, increasing yearly, and the New 

BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 

Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 

RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO. (Established 1852). 


CXXXViii 
Business for the last Bonus period exceeded 
STAINS, REAGENTS, AND MATERIALS, 
34 MAIDEN LANE, COVENT GARDEN, 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 


the amount transacted by any of the Scottish 
AS USED IN DR. KOCH’S LABORATORY. 
LONDON, W.C. 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, hc SC., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
» LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LO 


Telegrams—‘*TONNERRE LONDON.” 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 


PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book IIlustrati meng Diagrams, Pen and Ink 
Sketches, &c., &c. | 
The List, which includes some choice see from the Owens College 
(by peranecieny, post free for One stamp. 














SECOND EDITION. | 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 





Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHay, 


Who last week sent to his subscribers Stentors, with sketch and descrip. 
tion. Healso sent out Vesmids, Melicerta ringens, Limnias ceratophylli, 
Stephanoceros, Argulus, Cordylcphora lacustris, Trout Fry, Volvox glo- 
bator; also Amceba, Hydra, Vorticella, Crayfish, and other Specimens for 
(Huxley and Martin’s) Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B, 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s, 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 





MUSEUM GODEFFROY, HAMBURG, 


This great and well-known Zoological Collection having been purchased 
by Mr. DAMON (Weymouth), Directors of Museums and others are 
invited to select from its rich stores quienes not otherwise obtainable, 








BLASCHKA MODELS. 


Mr. DAMON, of Weymouth, Sole Agent for Great Britain and Ireland 
New Catalogue, price 6d. 


ELEGANT SCIENTIFIC PRESENT— 
FACSIMILES of the celebrated DIAMONDS of the WORLD 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descriptive Catalogue, price 
£12 12s.—R. DAMON, F.G.S., Weymouth. 

Abridged Catalogue sent of Specimens and Collections in FOSSILS, 

MINERALS, PALZONTOLOGY, &c.; also of ZOOLOGY in all 

Departments. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 258. ; 
200 ditto, 50s. The best value obtainable. 

Micro-Sections of Rocks i in oe variety. Cabinets, Glass-topped Boxes, 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL: 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELE 


TINE, OPALS, &c., &c. 
RARE MINERALS FOR SCIENTIFIC RESEARCH ; 


TIONS FOR STUDENTS AND PROSPECTORS. 
VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 
New SERIES OF Rocks. Microscopic SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 














CoLLec- 





‘FH. BUTLER, mAoxon, ARSMines, t, 


NATURAL HISTORY AGENCY, 


148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Just received from the United States, a fine Series of Specimens of ‘Frank 
linite, Troostite, Chalcopyrite, Rhodonite, Blende, Wulfenite, Sphene 
Zircon, Tourmaline. and other Minerals ; also, from Scotland, a fresh vv? 
signment of Rocks, including many hitherto but little known. Among ™ 
Rock-sections recently added to stock are : Spherulitic Tachylyte on — 
Ardtun Brae; two Coccolitic Limestones, Tiree ; Pegmatite, Po-t 
Enstatite Hornblende Rock, Aberdeenshire ; Hornblende Porphyrite, ! 
Dolgelly ; Minette, Jersey ; ‘and altered Diabase, Tuckingmill, Cornwall 
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JUST PUBLISHED, BY GUSTAV FISCHER IN JENA 





DR. G. BAUR. 
BEITRAGE ZUR MORPHOGENIE DES 
CARPUS UND TARSUS DER 
VERTEBRATEN. 
Erster Theil. 
BATRACHIA. 
3 Plates and a Wood Engraving. 


Price 3s. 6d. 





DR. THEODOR BOVERI. 
ZELLEN STUDIEN. 
Heft 1. 
Die Bildung der Richtungskorper bei Ascaris megalocephala und Ascaris 
lumbricoides. 


4 Plates. 4s. 6d. 





DR. G. H. THEODOR EIMER, 


Professor der Zoologie und vergleichenden Anatomie zu Tiibingen. 


DIE ENTSTEHUNG DER ARTEN. 
Auf Grund von 
Vererben erworbener Eigenschaften nach den Gesetzen organischen Wachsens. 
Ein Beitrag zur einheitlichen Auffassung der Lebewelt. 
Vol. I. 


6 Engravings. Price gs. 





ZOOLOGISCHE JAHRBUCHER. 


Abteilung fiir Systematik, Geographie und Biologie der Thiere. 
Herausgegeben von Prof. Dr. J. W. Spengel in Giessen. 
Vol. III. Part 2. 


Cc ONTENTS.—ORTMANN, Studien iib. Systematik und 

g der Steinkorallen. 

geo, ograph Verbreitung der Thiere. HAcker, Untersuch. ib. d. Zeic hnung z 

der Vogelfedern. LENDEN FELD, Bemerk. an Riefstahls Wac hsthumstheorie 
der Cephalopoden-Schalen. 


4 Plates. Price 10s. 


geograph. Verbreit- 


London and Edinburgh: WILLIAMS & NORGATE. 





JUST PUBLISHED, Price rs., 


THE VICTORIA UNIVERSITY CALENDAR 


FOR THE YEAR 1888. 
London: MACMILLAN & CO. Manchester: J. E. CORNISH. 


MOORE BROTHERS, 


Osteologists, &c., &c., 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL 


Agents to the Science and Art Department. 


Skeletons, Disarticulated Skulls, Skeletons, and Crustacea, 
Injected and other Dissections, &c., &c. 

Prices quoted for any Series of Preparations illustrating any of the well- 
known text-books, 


Awarded Seven Medals and Five Diplomas. 
THE F PHOTOGRAPHIC CAMERA, 


HOW TO MAKE AND USE IT. 
Read THE ILLUSTRATED CARPENTER AND BUILDER. 
One penny weekly. 


by Post 1s. 4}d. 





Models, 





Sixpence Monthly of all Newsagents. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

PECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- 

stone LQ MICROSCOPIC EXAMINATION. THE LARGEST 

CK AND GREATEST VARIETY IN LONDON. NEW LISTS 
OW READY. 


New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
ew Lists of Rare Minerals, Rock Specimens, Geological Apparatus 
And Collections, Hammers, and Microscopic Sections of Rocks. 
nd may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 








Braver, Die arktische Subregior 1; ein Beitrag zur | 


| exceed 150 pages of 400 words on each page. 





ELEMENTARY TEXT-BOOK OF 
TROPICAL AGRICULTURE. 


(Specially adapted for use in Jamaica Schools.) 


The following Resolution was passed by the Honourable the Legislative 
Council of Jamaica on the rgth day of April, 1887 :— 

‘*That a premium of £roo be offered for the production of the best Prac- 
tical Elementary Text-book of Tropical Agriculture as specially applicabie 
to Jamaica, and embodying the first principles of Agriculture, which shall be 
submitted to the Government on or before May 1, 1888; particular regard 
being had to simplicity, brevity, and freedom, so far as possible, from 
technical terms. 

‘** Examiners to be appointed by the Governor to decide on the merits of 
the Books submitted, with power to the Governor to withhold the premium 
should said Examiners report that no one work is of sufficient excel lence. 

‘The Book receiving the premium to become, so far as Jamaica is con- 
cerned, the property of this Gov ernment. who will issue it for: compulsory use 
in all Schools under Government Inspection, with such additions, omissions, 
or alterations as may be deemed necessary; but the rights and property of 
the — hor to be reserved to him in respect of all other Countries than this 
Island.” 

In conformity with this Resolution the Government of Jamaica offers a 
premium of One Hundred Pounds for the best Elementary Text-book of 
Tropical Agriculture for use in Schools and applicable to Jamaica. 

As the object of the Manual is to create in the mind of the young an early 
and intelligent interest in the soil and its products, it must in plan and style 
be practic al and popular rather than theoretical and technical. It will be 
expected to treat of — 

I. THe ELEMENTS OF AGRICULTURE, including notices of the following 
matters: Sorts—Their composition or elements, their variety, the different 
purposes they serve, &c. Ptant Lire—Its nature, how nourished and pro- 
pagated, how it varies according to soil and other conditions, how improved 
by selection of seeds, &c. CtimMATE—Its influence on plant life, its depend- 
ence on elevation, exposure, &€. MANures—Natural and artificial, as plant 
food, the purposes served by various manures and other plant food. Rota- 
TION OF Crops, DRAINAGE AND IrRIGATION—The reasons for them and 
the various ways in which they are effected. ‘T1LLaGE OPERATIONS, includ- 
ing notices of implements of various kinds and their uses, with hints on 
pruning, grafting, &c 

II. AGricuLTuRAL Pronucts, prominence being given to the propagation 
and cultivation of Economic Plants, remov alof pests, preparation and packing 
for market, the products to be arranged i in some convenient order for teaching 
purposes, such as Grounp Provisions” and VEGETABLES—FRUITS— 
Bananas, Oranges, Pine Apples, &c.—Spices, Pimento, Nutmegs, Ginger, 
&c.—Correr, CHocoLaTe, TEA, SuGAR.—DrvcGs, Cinchona, Castor Oil, 
Sarsaparilla, &c.—Tosacco—Dyes, Annatto, Turmeric, Logwood, &c.— 
Fipres—ForaGE 

While the Manual will be expected to treat of such matters as are named 
above, this outline is neitherintended to be complete nor obligatory, but only 
to afford a general indication of the kind of Text-book required. Part I. 
ed one-third of the whole. The Book is to be written in 
guage is to be as free from technicalities as is compatible 
; and adaptation to the purposes of tuition will be regarded as a 
ce. It is not expected that the book when printed will 
The Governor of Jamaica will 










with accurac 
prim2 ary e©xce¢ 


| appoint three gentlemen to adjudge the premium, and will hold the copy- 





right for Jamaica of the successful manuscript. 

Manuscripts are to be forwarded to the Colonial Secretary, Head-Quarter 
House, Kingston, Jamaica, on or before August 1, 1888. Each manuscript 
te have a motto and to be accompanied by a sealed envelope bearing on the 
outside the same motto, and inside the name and address of the Author. 
Unsuccessful manuscripts will be returned. 


By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s Colleze, London. 


OUR MORALITY AND THE MORAL QUESTION. 2s. 6d. 

100 FIGURES OF URINARY DEPOSITS. 5s. 

URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, 55. 

SLIGHT AILMENTS. Pp. 275. 55. 

HOW TO WORK WITH THE MICROSCOPE. _ 100 
Plates. 21s. (Harrison and Sons.) 

Rem MIC ROSCOPE IN MEDICINE. 86 Plates. 21s. 

BIOPLASM : Introduction to Medicine and Physiology. 6s. 6¢. 

PROTOPLASM (New Edition preparing.) 

ON LIFE AND ON VITAL ACTION. ‘5s. 

THE MYSTERY OF LIFE. 3s. 6d. 

LIFE THEORIES AND RELIGIOUS THOUGHT. 55s. 6d. 

THE “MACHINERY” OF LIFE. 2s. 

DISEASE GERMS. (Soiled Copies only.) 8s. 6d. 


London: J. & A. CHURCHILL 








FOURTEENTH EDITION, THOROUGHLY REVISED. 


Svo, 2s. 6d., Cloth Boards; or 2s., Cloth Limp 
/eale’s Series), post free. 


MATHEMATICAL INSTRUMENTS: 


their C nstruction, Adjustment, Testing, and Use concisely expl —. 


Just Published, feap. 8 
( 


By J. F. HEATHER, M.A. Fourteenth Edition, revised. With 
Adduions by A. T. WALMISLEY, M.I.C.E. With numerous Illustra- 
tions. 

London: CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E.C- 
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NOW READY, im 8vo, pp. 565, Price 16s. 


EMIN PASHA IN CENTRAL AFRICA. 


LETTERS AND JOURNALS. 


Collected and Annotated by Dr. SCHWEINFURTH, Dr. RATZEL, Dr. G. HARTLAUB, and Dr. FELKIN, 
Translated from the German by Mrs. FELKIN. 
With Life and Introduction, specially written for the English Edition by Dr. FELKIN. 
Illustrated with Two Portraits, and a large scale Map, showing Emin Pasha’s Explorations, compiled by E. G. Ravenstein, F.R.G.S. 
Extract from the 77A/ZS, February 18, 1888. 

‘The volume is a record of the highest type of exploring work. There is nothing trivial in the whole volume; .. . . every 
page abounds with interest. The book should take rank with Schweinfurth’s ‘Heart of Africa.’ It will show how great a 
man in many ways we have in Emin Pasha.” 


JUST PUBLISHED. | 


THE GEOLOGY OF ENGLAND AND WALES. 


By HORACE B. WOODWARD, F.G.S., of the Geological Survey of England. 
Second Edition, Revised and much Enlarged. 
With Geological Map (size 24 inches by 20 inches) and numerous Illustrations. Demy 8vo, Cloth, pp. 670, Price 18s. 

This volume treats of the lithological characters, leading fossils, and economic products of the Stratified Rocks, their 
formation, and chief localities ; of the Eruptive and Metamorphic Rocks ; of Metalliferous Deposits, Springs, and Water-supply 
(with records of the more important Deep Borings), Mineral Waters, Soils, &c. Denudation and the origin of Physical Features 
are also dealt with. Full references are given to original memoirs. 

‘* A book which every English geologist must have at his elbow.” —A¢heneum. 

‘** A veritable mine of facts, well indexed, and admirably supplied with references for the advanced reader.”—WNature. 

‘** The entire work must be regarded as a most complete compendium of English geology.” —Geological Magazine. 


London: GEORGE PHILIP & SON, 32 Fleet Street. Liverpool: 45-51 South Castle Street. 


STA N DA R D SC | E NTI FI C WO R KS ' | arg emmemn feet tees w £dition. 





SELECT METHODS IN CHEMICAL | VOLUME L., price 1os., cloth ; 15s., half-morocco. To 
ANALYSIS, chiefly Inorganic.. By WILLIAM CROOKES, F.R.S., | be completed in Ten Volumes. It is intended to issue about 
&c. Second Edition, Re-written, and Greatly Enlarged. With 37 three volumes yearly. 


Woodcuts. 8vo, 245. 


EXPERIMENTAL CHEMISTRY FOR.) | QHAMBERS'S ENCYCLOPASDIA. 


JUNIOR STUDENTS. By J. EMERSON REYNOLDS, M.D., This new edition, in preparing which the Editorial Staff 


F.R.S. Feap. 8vo. . has had the assistance of Eminent Specialists in all depart- 
Part I. Jntr = hese 1s. 6d. Part III. Aletads, 3s. 6d. | . sb -wri and is printed from new cl 
Part Il. Non-Metals, 2s. 6d. | Part IV. Carbon Compounds, 4s. ments, has been re-written, Pp . — 





type, with fresh illustrations and maps. 


A HAND.-BOOK OF PRACTICAL TELE. 

GRAPHY. By R. S. CULLEY, M.1.C.E., late Engineer-in-Chief of | "CHAMBERS S ENCYCLOPAEDIA 

———_ to the wae Office. Eighth Edition. With 135 Wo.dcuts is convenient in size, moderate in price, and so arranged 
Po an ewe bes ‘ that every subject in the field of human knowledge can ‘be 
A COURSE OF LECTURES ON ELEC-!- referred to without difficulty. 


TRICITY, delivered hoe the Society of Arts. or GEORGE 


FORBES, M.A., F.R.S. (L. and E.), F.R.A.S., M.S.T.E., and (HAMBERS'S ENCYCLOPADIA 
we ee eee De > is also being issued in Monthly Parts, price Is., to be com- 
ELECTRICITY FOR PUBLIC SCHOOLS | pleted in 74 Parts (exclusive of Maps). Part I. now 


and COLLEGES. With Numerous Questions and Examples with | ready. 
Answers, and 214 Illustrations and Diagrams. By W. LARDEN, 


———— | (QHAMBERS'S ENCYCLOPEDIA 
THE MARINE STEAM-ENGINE: A may be ordered from any Bookseller, and Prospectus with 


Treatise for the Use of Engineering Students. By R. SENNETT, Specimen Page may be had on application. 
R.N., Engineer-in-Chief of the Royal Navy. With 261 Illustrations, 


8vo, 21s. ow & R. CHAMBERS, LONDON anpD 
ELEMENTS OF PHYSIOLOGICAL | . EDINBURGH. 


rev CHOLOGY : a Treatise of the Activities and Nature of the Mind | 
rom the Physical and Experimental Point of View. By GEORGE T. 

LADD. With 1r3 Illustrations and Diagrams. 8vo, 215. } GEOLOGICAL MAGAZINE for SALE.— 
First yn: four Volumes of the above for sale-—For Terms, apply to 


OTHER WOR LDS THAN OURS; the | “=. ” Office of NATURE, 29 Bedford Street, Strand. 


Plurality of Worlds Studied under the Light of Recent * Scientific 
ae 
oa STANLEY a 


Researches. By R. A. PROCTOR. With 14 Illustrations. Crown 
8vo, 55. 
Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Dogwine, and Surveying Instruments 
INTEGRAL CALCULUS, containing Applications to Plane Curves 


- . = of Every Description, 
and Surfaces; with numerous Examples. By BENJAMIN WILLIAM. | . . 
SON, M.A., F.R.S., Fellow of Trin. Coll and Prof. of Nat. Philos. in Of the Highest Quality and Finish, at the most Moderate Prices. 
the Univ of Dublin. Fifth Edition, Revised and Enlarged, 10s. 6d. } 


An ELEMENTARY TREATISE on the 





























THE MOON; her Motions, Aspects, 
Scenery, and Physical Condition. By R. A. PROCTOR. With | 
Plates, Charts, Woodcuts, and Lunar Photographs. Crown 8vo, 6s. | 

| 





An ELEMENTARY TREATISE on the| 


Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
DIFFERENTIAL CALCULUS, containing the Theory of Plane | Excellence of Construction of Mathematical Instruments, and the only 
Curves. with numerous Examples. By BENJAMIN WILLIAMSON, | Gotp MeEpat in the International Inventions Exhibition 1885 for Mathe- 
M.A., F.R.S., &c. Sixth Edition, ros. 6d. matical Work. Silver Medal, Architects’ Exhibition, 1886. 


London: LONGMANS, GREEN, & CO. Address ;~GREAT TURNSTILE, HOLBORN, LONDON, W.C 3 
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Diary of Societies. 


LONDON. 
THURSDAY, Marcu t. 


Society, at 4.30.—On the Changes produced by Magnetization in 
ag oe of Rings and Rods of Iron and some other Metals : 
Shelford Bidwell, F.R.S.—(r) On Electrical Excitation of the Occipital 
Lobe and Adjacent Parts of the Monkey's Brain ; (2) A Comparison of the 
Latency Periods of the Ocular Muscles on Excitation of the Frontal and 
Occipito-temporal Regions of the Brain: Prof. Schafer, F.R.S. 

LINNEAN SocIETY, at 8.—On a New Genus of Cytinacea from Madagascar : 
E. J. Baker.—Notes on the Flora and Fauna of the Kermadec Islands: 
J. F. Cheeseman. ie : —_ 

Cuemicat Society, at 8.—The Origin of Colour and the Constitution of 
Colouring Matter generally : H. E. Armstrong, F.R.S. ; ° 

Roya. INSTITUTION, at 3.—Early Secular Choral Music (with Illus- 
trations): Prof. C. Hubert H. Parry. ‘ 

PARKES Museu, at 5.—Milk and Disease: Dr. G. Sims Woodhead. 

NaTioNaL SMOKE ABATEMENT INstTITUTION, at 8.—Smoke in Relation 
to Fogs in London: Hon. Rollo Russell. 


FRIDAY, Marcu 2. 


Geotocists’ AssociaATION, at 8.—Note on the Pleistocene Land and Fresh- 
water Mollusca from the Barnwell Gravels; B. B. Woodward.—On the 
Evolution of the Cephalopoda: F. A. Bather. 

Rovat INSTITUTION, at 9.—Poisons and Poisoning: 


Tidy. 
SATURDAY, Marcu 3. 


Rovat INSTITUTION, at 3.—Experimental Optics: Right Hon. Lord 
Rayleigh, F.R.S. 


Dr. C. Meymott 


SUNDAY, Marcu 4. 





Sunpay Lecture Society, at 4.—The Evolution of Man from the Lower, | 


Animals, as shown in Structural and Anatomical Resemblances : Dr. Litton 
Forbes. (Illustrated by Drawings specially prepared.) 


MONDAY, Marcu 5. 
Society oF ARTS, at 8.—The Modern Microscope : John Mayall, Jun. 
Society oF CHEMICAL INDusTRY, at 8.—The Recovery of Sulphur from 
Alkali Waste by means of Lime Kiln Gases: Alexander M. Chance. 
ARISTOTELIAN SOcIETY, at 8.—Short Papers on various Subjects. 
Kova INSTITUTION, at 5.—General Monthly Meeting. 


TUESDAY, Marcu 6. 


SUBSCRIPTIONS TO “NATURE.” 


s. 4. 
TOGO 4.6 555 8 bs Ss, « 8 ee 
SAGO 66s 8 6s 3 6 0 + ete eo Oe 
i. a rena ore ie 


fo the United States, the Continent, &c. :— 


s. d. 
Li eee ee ee ee ef 
EES 66d a 6 ee 6 be Oe 
ROE sas ena cenlelecars eo ws laca ae ee oe 

To India, China, and Japan :— 

s. d. 
I 5 ik ae erin ai er ee 
non a ea eee ee 
Quarterly... «4 eae ore ee 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s, 6d. 9d. per —_ after. 

s. 
One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . .. 1 15 


Elalf a Page, ora Coluam. ....2.s6s9 § 
pik a rare a 


Money Orders payable to MACMILLAN & CO 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


coon 





POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 


Zoo.oaicaL Society, at 8.30.—On the Carpus and Tarsus of the Anura: 


Prof G. B. Howes and W. Ridewood.—Description of some New Species 
of Birds from the Island of Guadalcanar in the Solomon Archipelago, col- 
lected by Mr. C. M. Woodford : R. Bowdler Sharpe.—Note on the Classi- 
fication of the Ranide: G. A. Boulenger.—On a Species of Worm of the 
Genus Molosoma: Frank E. Beddard. 

Society or Arts, at 8.—South African Goldfields : W. H. Penning. 

INsTITUTION oF CiviL ENGINEERS, at 8.—(1) Manganese in its Applica- 
tion to Metallurgy ; (2) Some Novel Properties of Iron and Manganese : 
R. A, Hadfield. (Discussion.) 

Rovat InstiTuTION, at 3.—Before and after Darwin: Prof. George John 


Romanes, F.R.S. 
WEDNESDAY, Marcu 7. 
Society oF ARTs, at 8,—Framework Knitting : W. T. Rowlett. 
ENTOMOLOGICAL Society, at 7.—Experimental Observations upon the 
Colour-relation of the Pupz of Pieris rapz to their immediate surround- 


ings : George C. Griffiths and William White. 
THURSDAY, Marcu 8. 


Roya Society, at 4.30.—The following Papers wil! probably be read :— 
On some New and Typical Micro-organisms obtained from Water and 
Soil : Grace C. Frankland and Dr. P. F. Frankland.—Further Observa- 
tions on the Electromotive Properties of the Electrical Organ of Torpedo 
marmorata: F. Gotch.—On the Anatomy of the Central Nervous System 
of Ceratodus forsteri : A, Sanders. 

MATHEMATICAL Society, at 8.—Isostereans: R. Tucker. 

Roya INSTITUTION, at 3.—Microscopical Work with Recent Lenses on the 
Least and Simplest Forms of Life: Rev. W. H. Dallinger, F.R.S 


FRIDAY, Marcu 9. 


INSTITUTION OF CiviL ENGINEERS, at 7.30.—The Prevention and Extinction 
of Fires : Alfred Chatterton. 
Royat Institution, at 9.—S. T. Coleridge : Leslie Stephen. 


SATURDAY, Marcu 10. 


Rovat Institution, at 3-— The Modern Drama—French: William 
Archer. 





MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 





CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 





DIAGRAMS FOR LECTURES, DRAW- 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 


Horst as 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 





It makes a Delicious Drink. Invigorating and Strengthening, 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.{I., U.S.A. 
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“ OPTIMUS.” 


Apparatus s for Enlarging, | 
Magic Lanterns, 
” Slides, and Accessories. 


CAMERAS, LENSES, Me B 


. PERKEN, SON, & RAYMENT 


ee Acad for = Trade ONLY 


Thermometers, 
Barometers, 

Bi Microscopes, & 

‘ Scientific Apparatus. 






GARDEN, LONDON, E. 0, 2 





HOLLOWAYS OINTMENT 





REMEDY 





For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
If effectually rubbed on the Neck and Chest, it cures y 


ULCERS. 


INFALLIBLE| 


| On the rstof every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTEN, F.L.S., British Museum. 


ConTENTS :—Original Articles by leading Botanists.—Extracts, and 
otices of Books and Memoirs.—Articles in Journals.—Botanical News,~ 


SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for Proceedings of Societies. 


GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 





Original Articles by well-known naturalists in every branch of zoology 3 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; dis tribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history bi soks. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





On the 1st of every Month, Price Sixpence. 


THE ENTOMOLOGIST: 
N ILLUST ATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CARRINGTON, 
With the Assistance of 
Freperick Bonn, F.Z.S. RicHARD SouTu. 
Epwarp A. Fitcn, F.L.S. JENNER WeIR, F.L.S. 
F. BUCHANAN Wuite, M.D. 

Contains Articles by well-known Entomologists on all branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life- Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

Woopncur ILLusTRATiONS and occasional LiIrHoGRAPHED and CHRoMmo- 
LITHOGRAPHED PLATEs. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ‘ HANSA,” 








Published since 1864 in Hamburg, is the only independent sone 2 paper | 
ssays, Critiques, | 


in Germany dedicated exclusively to.Maritime Objects. 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months. Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freepen. M.R. 
Hamburg, Alexander Street, 8 


MACMILLAN’S MAGAZINE, 
No. 341, for MARCH. Price rs. 





Tue NuMBER CONTAINS— 


1.—CHRIS. By W. E. Norris. Chaps. X.—XII. 

2.—THOMAS MOORE. By Georce Sainrspury. 

3—RIGHT AND WRONG. By Ernest Myers. 

4-—THE BIRD OF DAWNING. 

5-—THE SPANISH COLLEGE IN BOLOGNA. 
STRKOAG. 

6.—THE REVERBERATOR. By Henry James. Chaps. III. and IV. 

7-—THE DEATH OF CLEOPATRA. 

8.—THE PROFESSION OF LETTERS. 

9:-—-EUROPE AND MAROCCO. By Hagotp A. Perry. 


MACMILLAN & CO., LONDON. 


By Epvwarp Arm- 





Price rs. 3a. Subscription for One Year, payable in advance, r2s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional IIlustrations 





Conducted by C.G. Barrert, J. W. DouGtas, W. W. Fow er, M.A 
F.L.S., R. McLacuian, F.R.S., E. SAUNDERS, F.L.S., and 
ma. ‘Zs STAINTON, F.R.S 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above 
a’ Idress. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The specialattention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3a. By post 34¢. Annual Subscription, payable in advance, 14s 


The volumes com- 





Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


NOTICE.—OLD ENGLISH HOMES. The first of a Series of Illus 
trated Papers on OLD ENGLISH HOMES appears in 


THE ENGLISH ILLUSTRATED 
MAGAZINE 


For MARCH. Profusely Illustrated. Price 6d.; by post, 8d. 





The Number contains— 
1.—QUEEN ELIZABETH. Portrait at Penshurst. (Frontispiece.) 
2.—GLIMPSES of OLD ENGLISH HOMES. I. Penshurst. By 
Evizasetu Batcu. With Illustrations. 
3-—The MEDIATION OF RALPH HARDELOT,. Chaps. XVIII- 
XXIII. (Continued.) Prof. W. Minto. 
4.—THE ENGLISH ART. By WALTER ArmstRoNG. With Illustration 
after Cozens, TURNER, and GirTIN. 
5.—ROUNDEL. By Cuarues SAyYLE. 
6.—COACHING DAYS and COACHING WAYS.—‘ The Brightoo 
Road.” By W. Ourram TrisTRAM. With Illustrations by HERrs=** 
Rai_ton and Hucu THomson. 
7-—DARKNESS. A Poem. By D. J. Robertson. 
8.—ET CAETERA. By H. D. TratLu. 
ORNAMENTAL FRIEZES, HEADINGS, INITIAL LETTERS, & 


MACMILLAN & CO., LONDON. 
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MESSRS. MAGMILLAN AND CO.’S MATHEMATICAL WORKS. 





ARITHMETIC AND MENSURATION. 
Arithmetic in Theory and Practice. By J. Broox- 


SMITH, M.A., LL.B., St. John’s College, Cambridge; Barrister-at- 
Law; one of the Masters of Cheltenham College. New Edition, 
Revised. Crown 8vo. 4s. 6d. 


Arithmetic for Schools. By Rev. B. Lock, M.A., 
Senior Fellow, Assistant Tutor, and Lecturer of Caius College, Teacher 
of Physics in the University of Cambridge, formerly Assistant Master at 
Eton. With Answers and r1ooo Additional Examples for Exercise. 
Second Edition, Revised. Globe 8vo. 4s. 6d Or in Two Parts :— 
Part I. Up to and including Practice, with Answers. Globe 8vo. 2s. 
Part II. With Answers and 1ooo Additional Examples for Exercise. 
Globe 8vo. 35. [A Key is in the press. 

* * The complete book and both parts can also be obtained without 
answers at the same price, though in different binding. But the edition with 
answers will always be supplied unless the other is specially asked for. 


Help to Arithmetic. Designed for the Use of Schools. 
By H. CANDLER, M.A., Mathematical Master of Uppingham School. 
Second Edition. Extra fcap. 8vo. 2s. 6d. 


Rules and Examples in Arithmetic. By the Rev. T. 
DALTON, M.A., Assistant Master in Eton College. New Edition. 
18mo. 2s. 6d [Answers to the Examples are appended. 

Exercises in Arithmetic for the Use of Schools. 
Containing more than 7ooo Original Examples. By S. PEDLEY, 

late of Tamworth Grammar School. Crown 8vo. 55. 

Also in Two Parts, 2s. 6d. each. 


The Great Giant Arithmos. 
metic for Childrens By MARY STEADMAN ALDIS. 
Illustrations. Globe 8vo. 2s. 6d. 


WORKS BY THE REV. BARNARD SMITH, M.A. 
Arithmetic and Algebra, in their Principles and Applica- 


tion ; with Numerous Systematically Arranged Examples taken from the 
Cambridge Examination Papers, with especial reference to the Ordinary 
Examination for the B.A. Degree. New Edition, carefully Revised. 
Crown 8vo. tos. 6d. 

Arithmetic for Schools. New Edition. Crown 8vo. 
4s. 6d. KEY. 8s. 6d. 

Exercises in Arithmetic. Crown 8vo, Limp Cloth. 2s. 
With Answers. 2s. 6d. Answers Separately, 6d. 

School Class-book of Arithmetic. 
Or sold separately, in Three Parts, 1s. each. 
and III., 2s. 6d. each. 

Shilling Book of Arithmetic for National and Ele- 
MENTARY SCHOOLS. 18mo, Cloth. Or separately, Part I.- 
2ed.; Part II. 3¢.; Part III. 7¢. Complete, with Answers, 1s. 6d. 
Answers Separately, 6¢. KEY. 4s. 6d. 

Examination Papers in Arithmetic. 18mo. 1s. 67. 

KEY. 4s. 6d. 


The Same, with Answers. 18mo. 2s, Answers, 6d. 


A most Elementary Arith- 
With 


18mo, Cloth. 3s. 
KEYS, Parts I, II., 





Higher Arithmetic and Elementary Mensuration. 
3y P. GOYEN, M.A., Inspector of Schools, Dunedin, N.Z. Globe 
8vo. [/n the press. 

Mensuration for Beginners. By I. TopHunrer, M.A., 
F.R.S., D.Sc. With Examples. New Edition. 18mo. 2s. 6d. 
KEY. 7s. 6d. 





ALGEBRA. 


Rules and Examples in Algebra. 
DALTON, M.A., Assistant Master of Eton College. 
Edition. 18mo. 2s. Part II. 18mo. 2s. 6d. 

*,* A Key to Part I. for Teachers only, 7s. 6d. 

Algebra for Beginners. By I. Topuunrer, M.A., 
F.R.S., D.Sc., late of St. John’s College, Cambridge. With Examples, 
New Edition. 18mo. 2s. 6d. KEY. 6s. 6d. 

Algebra. For the Use of Colleges and Schools. By the 
same Author. New Edition. Crown 8vo. 7s. 6d. KEY. 7s. 6d. 


Algebraical Exercises, Progressively Arranged. By the 
Rev. C. A. JONES, M.A., and C. H. CHEYNE, M.A., F.R.A.S., 
Mathematical Masters of Westminster School. New Edition. 18mo. 
2s. 6d. SOLUTIONS AND HINTS. 78. 6d. 

Arithmetic and Algebra, in their Principles and Applica- 
tion; with Numerous Systematically Arranged Examples taken from 
the _ Cambridge Examination Papers, with especial reference to the 
Ordinary Examination for the B.A. Degree. By the Rev. BARNARD 
SMITH, M.A. New Edition, carefully Revised. Crown 8vo. ros. 6d. 


By the Rev. T. 


Part I. New 


| 


| Higher 


| Elementary Geometry. 





ALGEBRA—(continued). 


Elementary Algebra for Schools, By H. S. Hatt, 
M.A., formerly Scholar of Christ’s College, Cambridge, Master of the 
Military and Engineering Side, Clifton College ; poor 5 R. KNIGHT, 
B.A., formerly Scholar of Trinity College, Cambridge, late Assistant 
Master at Marlborough College. Fourth Edition, Revised and Cor- 
rected. Globe 8vo. 3s. 67. With Answers, 4s. 6d. 


Algebraical Exercises and Examination Papers. To 
accompany ELEMENTARY ALGEBRA. By the same Authors. 
Second Edition, Revised. Globe 8vo. 2s. 6d, 


Algebra. A Sequel to 
ALGEBRA FOR SCHOOLS.” 
7s. 6d. 

Elementary Algebra. By CHARLES SMITH, M.A., Fellow 
and Tutor of Sidney Sussex College, Cambridge. Globe 8vo. 4s. 6d. 

In this work the Author has endeavoured to explain the Principles of 

Algebra in as simple a manner as possible for the benefit of beginners, 


“ELEMENTARY 


By the same Authors. Crown 8vo. 


| bestowing great care upon the explanations and proofs of the fundamental 


operations and rules. 


A Treatise on Algebra. By the same Author. Crown 
8vo. 75. 6d. 





EUCLID AND ELEMENTARY 
GEOMETRY. 


A Text-book of Euclid’s Elements, Including Alternative 
Proofs, together with Additional Theorems and Exercises. Classified 
and Arranged. By H. S. HALL, M.A., formerly Scholar of Christ’s 
College, Cambridge, and F. H. STEVENS, M.A., formerly Scholar of 
Queen’s College, Oxford ; Masters of the Military and Engineering 
Side, Clifton College. Globe 8vo. Part I., containing Books I. 
and II. 2s. [Books I. to VI. complete, in the press. 


Books I.-IV. 
Subjects of Euclid’s First Six Books. 
Geometrical Association. By the Rev. J. M. WILSON, M.A., Head 
Master of Clifton College. New Edition. Extra Fcap. 8vo. 4s. 62. 


The Elements of Euclid. For the Use of Colleges and 


Containing the 
Following the Syllabus of the 


Schools. By I. TODHUNTER, M.A,, F.R.S., D.Sc., of St. John’s 
College, Cambridge. New Edition. 18mo. 3s. 64. KEY. Crown 
8vo. 6s. 6d. 


Syllabus of Plane Geometry (corresponding to Euclid, 
Books I.-VI). Prepared by the Association for the Improvement of 
Geometrical Teaching. New Edition. Crown 8vo. 1s. 

Euclid. Books I. and II. By CHARLEs L. Dopcson, M.A., 
Student and late Mathematical Lecturer of Christ Church, Oxford. 
Fourth Edition, with Words substituted for the Algebraical Symbols 
used in the First Edition. Crown 8vo. 2s. 

*,* The Text of this Editio nas been ascertained, by counting the words, 
to be less than five-sevenths of that contained in the ordinary editions. 


Euclid and His Modern Rivals, By the same Author. 


Second Edition. Crown 8vo. 6s. 


Geometrical Exercises for Beginners. By Samvuev 


CONSTABLE. Crown 8vo. 3s. 6d. 


Euclidian Geometry. By FRANCIS CUTHBERTSON, M.A., 
LL.D., Head Mathematical Master of the City of London School. 
Extra Feap. 8vo. 4s. 6d. 


Elements of Descriptive Geometry. By J. B. Mitar, 
M.E., Civil Engineer, Lecturer on Engineering in the Victoria Uni- 
versity, Manchester, Second Edition. Crown 8vo. 6s. 


The Elements of Plane and Spherical Trigonometry. 
By J. C. SNOWBALL, M.A. Fourteenth Edition. Crown 8vo. 
78. 6d. 


Constructive Geometry of Plane Curves. By T. H. 
EAGLES, M.A., Instructor in Geometrical Drawing, and Lecturer in 
Architecture at the Royal Indian Engineering College, Cooper’s Hill. 
With Numerous Examples. Crown 8vo, 12s. 


The Elements of Geometry. By Grorce Bruce HAt- 
STED, Professor of Pure and Applied Mathematics in the University 
of Texas. 8vo. 12s. 6d. 


A Geometrical Note-book, containing Easy Problems in 
Geometrical Drawing preparatory to the Study of Geometry. For the 
Use of Schools. By F. E. KITCHENER, M.A., Head Master of the 
Grammar School, Newcastle, Staffordshire. New Edition. 4to. 2s. 
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WHITTAKER & CO.’S LIST. 


Just Published. Crown 8vo, cloth, 6s. 


PRACTICAL EDUCATION. Treating of | 


the Development of Memory, the Increasing Quickness of Perception, 
and Training the Constructive Faculties. By CHARLES G. LELAND. 
More than 60,000 copies of the Work, of which this is a greatly improved 
and enlarged edition, were published in the United States. 
t vol. demy 4to, with 25 Double and 40 Single Plates, 2/. ros. 


TECHNICAL SCHOOL and COLLEGE 


BUILDING. Being a Treatise on the Design and Construction of 
Applied Science and Art Buildings, and their suitable Fittings and 
Sanitation, with a Chapter on Technical Education. By EDWARD 
COOKWORTHY ROBINS, F.S.A. Full Prospectus on Application. 
“ An indispensable work of reference to architects, builders, and managers 
of technical schools.” —Sfectator. 
Post 8vo, 814 pp., 6d. 

HOBLYN’S DICTIONARY OF TERMS 
USED in MEDICINE and the COLLATERAL SCIENCES. 
Eleventh Edition, Revised throughout, with numerous Additions. By 

OHN A. P. PRICE, B.A., M.D. Oxon., Assistant Surgeon to the 
2 al Berkshire Hospital. 
ird Edition. Small crown 8vo, cloth, with 2 MULATO 

MANAGEMENT OF ACCUMULATORS 
and PRIVATE ELECTRIC LIGHT INSTALLATIONS. A Prac- 
tical Handbook. By Sir DAVID SALOMONS, Bart., M.A. 

Small crown 8vo cloth, with 59 Illustrations, 35. 
ELECTRICAL INSTRUMENT MAKING 
for —a RS. A Practical Hand-book. By S. R. BOTTONE. 
8vo, with Portrait and 8g Illustrations, cloth, 12s. 

THE STORAGE OF ELECTRICAL 
ENERGY, and RESEARCHES in the EFFECTS CREATED by 
CURRENTS COMBINING QUANTITY with HIGH TENSION 
By GASTON PLANTE. Translated from the French by PAUL 
BEDFORD ELWELL (of Elwell Parker, Ltd.). 

THE SPECIALISTS’ SERIES. Crown 8Svo, Cloth. 

MAGNETO- and DYNAMO-ELECTRIC 
MACHINES. Second Edition. By W. B. ESSON. 7s. 6d. 

GAS-ENGINES. By W. Maccrecor. 8s. 6d. 


ELECTRIC TRANSMISSION of EN- 
ERGY. ByG.KAPP. 7s. 6d. 
ARC and GLOW LAMPS, By J. Margr. 75. 6d. 
On the CONVERSION of HEAT into 
WORK. By WM. ANDERSON. 6s. 
SEWAGE TREATMENT, PURIFICA- 
TION, and UTILIZATION. By J. W. SLATER. 6s. 
WHITTAKER & CO., Paternoster Square, E.C. 


eat 


CLARENDON PRESS 
NEW SCIENTIFIC WORKS. 


COMPLETION of Prof. PRESTWICH’S ‘“‘ GEOLOGY.” 
With Maps and Illustrations. Two Vols. Royal 8vo. 
GEOLOGY: CHEMICAL, PHYSICAL, AND STRATI- 


GRAPHICAL. By J. PRESTWICH, -» Professor of 
Geology, Oxford. Royal 8vo, Cloth. Vo i om and Physical, 


25s. Vol. II., Physical and Stratigraphical, with New Geological 
Map of Europe. 36s. [/use published, 
“* Stands out from the long range of modern treatises.””—Academy. 


The Geological Map of Europe separately on Roller, 5s. 
Royal 8vo, half-morocco, 22s. 6d. 


COMPARATIVE ANATOMY OF THE VEGETATIVE 

IRGANS OF THE PHANEROGAMS AND FERNS. By Dr. A. 

DE BARY, Professor in the sarang of peeu.. Translated and 

Annotated by F. ©. Bower, M.A., Scort, M.A,, 
Ph.D., F.L.S. With 241 Woodcuts by an 7 gg 

“« Deserves enthusiastic praise from all competent botanists.” —<A theneum, 


Royal 8vo, half-morocco, 21s. 


OUTLINES OF CLASSIFICATION AND SPECIAL 
MORPHOLOGY OF PLANTS. A New Edition of Sachs’s “ Text. 
book of Botany,” Book II. By Dr. K. GOEBEL, of Rostock. Trans- 
lated by H. E. F. Garnszey, M.A., and Revised by I. BavLey Batrour, 
M.A., F.R.S., Professor of Botany, Oxford. With 407 Woodcuts. 

“i Marks the most important addition to our morphological literature since 
1875."—Nature. 

** As a clear, succinct, and scholarly abstract of all that is known up to 
date as tothe morphology of plants from the highest to the lowest, it will 
hold its own for several years to come.” —Academy. 


Just Published. Royal 8vo, half-morocco, £1 115. 6d. 


LECTURES ON THE PHYSIOLOGY OF PLANTS. 

LIUS VON SACHS. Translated by H. MarRsHALL Warp, 

vd ra oe L.S., Fellow of Christ’s College, Cambridge. and Professor of 
Botany, R.LE. College, Cooper’s Hill. With 455 Woodcuts. 

*.* These three works are intended by Prof. J. von Sachs to supersede 
his ** Text-book of Botany,” the second ediion of the authorized English 
translation of which was published in 1882, and which it is not proposed 
to reprint. 

“An undertaking which must earn the heartiest thanks of English students 


| of botany.’ ee > 


Just Published. Crown 8vo, cloth, 7s. 6d. 

A TEXT-BOOK OF ALGEBRA. By W. STRADMAN 

, M.A., Principal and Professor of Mathematics in University 

tn Auckland, New Zealand, formerly Principal of the Newcastle- 
on-Tyne College of Science. 

Full Clarendon Press Catalogues free on application. 
London: HENRY FROWDE, Clarendon Press Warehouse, 
Amen Corner, E.C. 
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MICROSCOPIC OBJECTS. 





ALL GENERAL OBJECTS ARE NOW SOLD AT | 
ONE SHILLING EACH. 


COLLECTIONS SENT ON APPROVAL. 


NEW AND INTERESTING FORMS. 





R. AND J. BECK, 


68 CORNHILL, LONDON, E.C. 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S | XE” ILLUSTRATED 
| CATALOGUE of HIGH-CLASS 
WATCHES | WATCHES and CLOCKS at 
* | REDUCED PRICES, sent post 

If \*% 


| free on application to E. DENT 
By No. and Co., Makers to the Queen, 
} 





61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 


F. H. BUTLER, M.A.oxon, A.RS.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 





By oe se and reagents ; sets of chips for blowpipe analysis ; 
cmb iace a - ngular glass-topped boxes of new design and extra strength ; 
finen ta Od tn y 7 or pattern to order ; geological hammers, special make. 
weueuie mae 48. Ed. ; chisels ; microscopical glass slides and cover:slips of 

quahties, also micro. post and rack boxes in plain and polished pine ; 


builds for aye.” —WoORDSWORTH. 


ARCH 8, 1888. 


[PRICE 15 CENTS. 








[All Rights are Reserved. 








ASTRONOMICAL TELESCOPE 


With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestrial and two Celestial Eye-pieces, in Case complete. Guaranteed 
to be capable of dividing Double Stars and showing Saturn’s Ring and 


Jupiter’s Belts. 
Price £6 10s. Od. 


Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C, 


NEGRETTI & ZAMBRA’S 
ELF-REGISTERING ennai 


ae 


Free by Post. 





Illustrated Price-Listse, 


= od = S SS S 3 
e 


= = S SSS s = 
NEGRETTI & ZAMBRA’'S ELECTRIC INDICATOR will ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c. 
It also indicates the present temperature as an ordinary thermometer. 
The bell can be placed in the gardener’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 50 feet of double 


connecting wire, £1 10s. 
NEGRETTI & ZAMBRA 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKEKS TO THE QUEEN, 
OLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. 





cabinets i i 
—— stained deal from res , and in mahogany from 175. 6d. 
esh series of the porcellanous Foraminifera now on view. 


N. and Z.’s Large Illustrated Catalogue 12co Engravings. Price 5s. 6d. 
Teiephone No. 6583. 
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UNIVERSITY OF LONDON. 


NOTICE is Hereby Given, that on WEDNESDAY, April 25 next, the 
Senate will proceed to elect Examiners in the following Departments :— 


Salaries. Present Examiners. 
(EZach.) 


Prof. 2. Y. Tyrrell, D. Litt., LL. D., 
Two im Latin 2c 20 sco cee ee 3808. [Prot ron Wilkins, Litt.D., LL.D., 


os ‘ vial fRev ‘H. A. Holden. LL. ~ M.A. 

WO IM GTEEK use cee cee tee tee \Rev. William W ayte, M./ 

{ Prof. Edward Arher, F cy 
Henry Craik, Esq., C.B., 
M.A 


Examinerships. 
ARTS AND SCIENCE. 


Two in the English is 180d. 
Literature, and History - ; 
jRev. P. H. E. 
\Amédée Esclangen, Esq. 
{Prof. C. A. Buchheim, Ph.D. 
(Herman Hager, Esq., Ph.D. 


LL.D., 


Two in the French L ngnege and 
Literature 

Two in the German L angu 
and Literature 


" 3rette, B.D., B.A. 
el 
se “f 
Two in the Hebrew Text of scl 


trod. 





Bol. 


Old Testament, the Greek Text Rev. C. H. H. Wright, D.D., 
of the New ‘Testament, the z. Ph.D., M.A. 
Evidences of the Christian Re- " \Vacant. 


ligion, and Scripture History... 
at a Adamson, LL.D., 
Two in Mental and Moral Science r1zo/. 


\va ac on 
iP Vie Ss Sc, A. 
Two in Political Economy ... .. 30/. 4 Anon J. S. Nicholson, D M.A 
Two in Mathematics and } get aaul | Prof. M. J. M. Hill, M.A. 
ral Philosophy * (Vacs ae 


~.7 ‘Tl. Glazebrook, Esq., M.A., 
Two in Experimental Philosophy 180/. »R.S. 
lv acant. 

Prof. re De merson Reynolds, M.D., 
Two in Chemistry ... .1. see see 240/. | F. 
\pie W. A. Tilden, D.Sc., F.R.S. 
Two in Botany and Vegetable) __ z rs rof. F. Orpen Bower, D.Sc., M.A. 

Physiology + s+ se soe eof 77 (Vacant. 

| 


ot E. Ray Lankester, LL.D., 
R.S. 


™ 


Two in Comparative Anatomy) . 
ee e ? 


and Zoolcgy Ads - Sedgwick, Esq., M.A., 
S. 


ig ‘Prof . Bonney, D.Sc., 
F.R.S 


Two in Geology and Pa!zontology 752. [Prof W.B yi Dawkins, MA., 
R.S. 


Laws. 


Two in Jurisprudence, Roman) 
Law, Princ ples of Legislation, 
and Inte rnational Law 


7, { Prof. E. €. a D., M.A. 
t00r. 17, B. Moyle, Es - ECt. 


Two in Equity and Real and) Z jLeonard Field, BAA. 
Personal Property eof 5° ) Vacant. 
Two in Common Law and L aw) jl. M. - spl and, Esq., LL.D., 
and Princip!es of Evidence f sol.) M-A., 
~ IL umley Stith, Esq., M.A., 
Two in Constitutional History of; a | Henry E. Malden, Esy., M. A 
England... oe see ef *** Prof. T. E. Scruton, M.A., LL.B. | 


MEDICINE. 

an : .: F yw onan Conin, Esq., M.D. 
Iwoin Medicine .. ws. oe ose 1507. \Prof. , tichertn. M. D., B.Sc. 
yw. 4 eh Baker, Esq. 
* (Prof. Christopher Heath. 

Pe i _.» | Prof. John Curnow, M D. 
Twoin Anatomy 0 se we ove 1520. sea 

roo7, | Prof. E. A. Schafer, F.R.S. 
ie a 


Two in Surgery eco we cee ose BOM. 


Two in Physiology ... 
Ele F e , . Champreys, Esq., M.A,, 
Two in Obstetric Medicine ... .. 752. 

fe: Tohn Williams, M.D. 
Twoin Materia Med‘ca and Phar-) {" haw ell Bruce, Esq., M.D., 


maceutical Chemistry af 200%. 


Vacant. 
Twoin F sic Medici (Prof. G. VP. ore, M.D., B S. 
woin Forensic Medicine... .. 50. (Thomas Stevenson, Esq. M.D. 
Music. 
halo Pole, Esq., Mus.Doc., 
F.R.S. 


Twoin Music ... ee eee eee | SON, 


‘eo hn atone, Esq., Mus. Doc., 


The Examiners above named are re-eligible, and intend to offer them- 
selves for re-election. 

Candidates must send in their names to the Registrar, with any attesta- 
tion of their qualifications they may think desirable, on or before Tuesd: ay, 
March 27. It is particularly desired by the Senate that no personal 
application of any kind be made to its individual Members. 


By order of the Senate, 


ARTHUR MILMAN, M.A., 
Registrar. 


University of London, 
Burlington Gardens, W., 
March 6, 1888. 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Eurocercus lamellatus, with sketch 
and description. He also sent out Desmids, Melicerta ringens, Limnias 
ceratophylli, Stephanoceros, Argulus, Cordylc phora lacustris, Trout Fry, 
Volvox globator; also Amoeba, Hydra, Vorticella, Crayfish, and other 
Specimens for (Huxley and Martin’s) Biological L abor: atory work, 

Weekly announcements will be made in this place of Organisms T. B, 
is supplying. 





Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s, 
or Twelve Tubes for 10s. 6d. 
Portfolio of Drawings. Eleven Parts, rs.each. 


Sale by Auction. 


Valuable Natural History Specimens, including an Egg of the extinct 
“Great Auk.” 


Mr. J. C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, on M ONDAY, 
March 12, at half-past_ 12 precisely, a COLLECTION of EGGS 
property of Mrs. WISE, including a fine example of the extinct ( 
Auk, in splendid condition, and many other interesting Eggs frer 
Sales of Wolley, Yarre 1M &c.3; also, the Collection’ — by C 
CHAMBERS, Esq., of Edinburgh, including many rariti gethe 
with the Collection of British Macro-Lepidoptera, including She Dy 
lid: e and Crambidz, formed by Mr. W. WARREN, of Cambridg 

nall assortment of Coleoptera—Bird Skins, comprising some sple did 
Skins of the Bird of Paradise—Minerals—Shells—F ossils—Deer Heads 
British Mosses—and other Natural History Specimens—Cabinets, &c. 
On view from 10 to 4 the uturday prior and Morning of Sale, and 

atalogues had. 


TO BIOLOGISTS. —Well- preserved Speci- 


mens fixed by osmic or sulpho-picric, &c., or Ziving, by arrangement. 
Grantia, Sycon, Leucos » lenia, Sarsia, Rhizostoma, Alcyonium, Actinia 
Peac hia, Antedon, Ophiura, Asterina, Spatangus, Echinus, Synapta 
Planaria, Nemertes, Aphrodita, Polynoe, Marphysa, Nereis, Sagittz 
Chetopterus, Lepas, Apus, Nebalia, Mysis, Palemon, Car 
Nymphon, Lutraria, Haliotis, Aplysia, Fiona, Sepia, Sepiola, Asc 
Clavelina, Fragarium, Botryllus, Balanoglossus ¢* Sarnien 
Koeh,), Amphioxus, Lepadogaster, &c., at very moderate charg 
Also, Micro-mounts, and Cabinet Specimens in every branch. 
‘SI NE L, Clevel: an d Ro: ad, Jersey Lists on application. 


RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 





































ELECTRIC BELLS, 
SPEAKING-TUBES, &c., &6s 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 
1 EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield. 


LEADENHALL HOUSE, 101 LEADENHALL STREET 
LONDON, E.C. 


Telegrams—“* TONNERRE LONDON.” 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c 

The List, which includes some choice productions from the Owens College 
(by eumemeenti: post free for One Stamp. 

SDL ES —_—- 

BROWNING’S £6 tos. STUDENT'S 

SPECTROSCOPE for £3. Also Disarticulated Human Skull and 
Half Skeleton, few ribs missing, for Sale.—T. B., NaTuRE Office 

Bedford Street, Strand. 
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GEOLOGICAL COLLECTIONS. 
ising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
ool Goal Position, in Mahogany Cabinets. 100 Specimens, 25S. ; 


ditto, sos. The best value obtainable. if 
*° Micro Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MOORE BROTHERS, 
Osteologists, &c., &c., 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL 


Agents to the Science and Art Department. 








Skeletons, Disarticulated Skulls, Skeletons, and Crustacea, Models, 
Injected and other Dissections, &e., &e. : ; 

Prices quoted for any Series of Preparations illustrating any of the well- 
known text-books, 


Awarded Seven Medals and Five Diplomas. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used. It has been adopted in 
the principal Banks, Public Offices, = Railway Companies throughout 
Ireland. 


It writes almostinstantly full Black. |Flows easilyfromthe Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not liable to Blot.) moment of writing. 


Can be obtained in London, through Messrs. BArcLay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newpery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


DIAGRAMS FOR LECTURES, DRAW. 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 


FRY’S 
Pure Concentrated 


COCOA 
HOLLOWAYS PILLS j= 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 














Ask your Grocer 
for a Sample 
Testimonials. 





and Copy of 














MADE WITH BOILING WATER. 


EPPS’S 


CGRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 





INTERNATIONAL SCIENTIFIC SERIES, 


The New Volume in the above Series, 
entitled * THE GEOLOGICAL HIS- 
TORY OF PLANTS,’ by Sir J. 
WILLIAM DAWSON, C.M.G., 
LL.D., F.R.S., with 80 Figures in 
the Text, is ready this day at all Book- 
sellers. Crown 8vo. 5s. 


London: KEGAN PAUL, TRENCH, & CO. 


In the Press. Feap. 8vo. 


A TREATISE ON ALCOHOL, 
WITH TABLES. 
By THOMAS STEVENSON, M.D., 


Lecturer on Chemistry at Guy’s Hospital. One of the Official Analysts to 
the Home Office. 


Being a New and Re-written Edition of ‘‘ Sprrtr GRAvITIEs.” 


GURNEY & JACKSON, 1 Paternoster Row. 
(Successors to Mr. VAN VOORST.) 


OUR MORALITY AND THE MORAL 
QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 


in King’s College, London. 


J.& A. CHURCHILL. 





JUST PUBLISHED, with 5 Plates and 141 Ilustrations and Diagrams, 
8vo, Price ats. 


THE TESTING OF MATERIALS OF 
CONSTRUCTION : 
A Text-book for the Engineering Laboratory, and a Collection of the Results 
of Experiment. 
By WILLIAM CAWTHORNE UNWIN, F.RS., M.Inst.C.E., 


Professor of Engineering at the Central Institution of the City and Guilds of 
London Institute. 


London : LONGMANS, GREEN, & CO. 
MINERALOGY AND GEOLOGY. 
CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

NEw SERIES OF Rocks. MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 

PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 





~ JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY INLONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 
Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus 


Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 








88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
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It is marvellously 


guaranteed by the maker, and has been 


correctly described as 


& 


HICKS, 


Wholesale Manufacturer ot 


All kinds of Meteorological Instruments, &c., 
8,9, & 10 Hatton Garden, London,E.C, 


more open scale,combined with 
Theillustration represents the 


WATKIN 


SOLE 


JAMES J. 


yerture which circle is to be read. 


lso made in one or two ot 


ay 


MAvY BE HAD OF ALL OPTICIANS. 





which is attached to the movement, and shows 


Further Particulars on Application. 
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THE NEW PATENT 
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This wonderful Instrument, the invention of Major 
WATKIN, R.A., the Inventor of the famous Range- 


Finder, ismade with ¢hvee Circles of Figures instead of 
“THE ANEROID OF THE FUTURE.” 


Aneroid with three concentric circles of scales, and an 


one, thus giving a much 
greater length of range. 


indicator, 
accurate. 


wit 


£ 
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PERKEN, SON, & RAYMENT 


“ OPTIMUS.” Manufacture for the Trade ONLY Caratocur FREE. 


CAMERAS, LENSES, Thermometers, 


Apparatus for Enlarging, | Barometers, 
Magic Lanterns, ) . . ,, Microscopes, & @ieRie 
“ Slides, and Accessories. @er 7 Scientific Apparatus. age 


“== 99 HATTON GARDEN, LONDON, E.C. 
Ss. i. STOuwsz. 


In Casks, 12/6 per 9 gals. In Bottie, 3/3 per doz. Impl. Pts.* 

* Bottles charged 2/- per doz., and allowed at the same rate if returned; but they 
must be paid for with the Beer. 

Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
the manufacture of the “*S. N.” Stout; it is Brewed entirely from the finest Malt and & 
Hops ; it is, too, more hopped than Stout is generally; therefore, besides being very #9 
nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing, or § 
anyone requiring a good strengthening beverage. It is a ‘Sound Ntritious” Tonic, 
and very much recommended by Medical men, 


WALTEAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 


NEW NICOL PRISM POLARISCOPE FOR PROJECTION, Ses Peter:esutts than any other fm 

——— = For Particulars of POADLARISCOPES 

= id = and MICRO-POLARISCOPES for 

: Screen Projection, LANTERN MI. 

CROSCOPES, OPTICAL and ELEC- 

TRIC LANTERNS, SLIDES, &c.,see 
Catalogue, 4 Stamps. ix 

Scientific Apparatus of every Descnit 

tion for Colleges, Institutions, &c. 
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Silver Medal Inventions Exhibition 188:. 


NEWTON & CoO., 
Manufacturing Opticians to the Queen 
and the Government, Agents by Ap- 
pointment to the Science and Art Dept. 

3 FLeet Street. Lonvon. 


> BEDE < 





] TT 1 
HT AC A ll 








Post Free, One Shilling. 
A LETTER TO THE REGISTRAR-GENERAL 


ON 
THE INCREASE OF CANCER IN ENGLAND, 
AND ITS CAUSE. “i 
By JOHN FRANCIS CHURCHILL, M.D. nto, ee, 2 oe 


| 
Mathematical Instrument Manufacturer to H.M. Government, Council of 
| 

DAVID STOTT, 370 Oxford Street, W. | Of the Highest Quality and Finish, at the most Moderate Prices. 
| 


India, Science and Art Department, Admiralty, &c. 





Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 “ 
Excellence of Construction of Mathematical Instruments, and the ony 
Gotp MEpaL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1386. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, w.C 


JUST PUBLISHED, Price 1s., by Post 1s. 4}d. 


THE VICTORIA UNIVERSITY CALENDAR 


FOR THE YEAR 1888. 
London: MACMILLAN & CO. Manchester: J. E. CORNISH. 
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~ SUBSCRIPTIONS TO “NATURE.” 


Ss 4, 

a a a a ee ee 
Half-yearly . 2. 2 2 2 6 +e ee ee 6 0 WG 6 
Quarterly... - ee sccrcee J 6 

To the United States, the Continent, &c. :— 
s. . 

or ae ee ee re ee 
Half-yearly . 1. 0 2 ee eee ee oe oO I§ OG 
Ce): a ee 

To India, China, and Japan :— P 
$s. . 

| ne a ae a ee ee ee 
Hevea 4.6 ck tc a oo 6 G 
Quarterly. .... 8 6 


Money Orders payableto MACMILLAN & CO 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


Diary of Societies, 
LONDON. 


THURSDAY, Marcu 8. 

Rovat Society, at 4.30.—On some New and Typical Micro-organisms 
obtained from Water and Soil: Grace C. Frankland and Dr. P. F. 
Frankland.—Further Observations on the Electrical Organ of Torpedo 
marmorata: F. Gotch.—On the Brain of the Ceratodus forsteri: A. 
Sanders. 

MaTHEMATICAL Society, at 8.—Isostereans: R. Tucker.—Supplementary 
Remarks on the Theory of Distributions : Capt. MacMahon.—Complex 
Multiplication Moduli: A. G. Greenhill.—Proof of Feuerbach’s Nine- 
Point Circle Theorem: Prof. Genese. 

SocteTy OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—The 
Present State of Fire Telegraphy: R. von Fischer Treuenfeld 

Roya. INsTITUTIO™, at 3.—Microscopical Work with Recent Lenses on the 
Least and Simplest Forms of Life: Rev. W. H. Dallinger, F.R.S. 

FRIDAY, Marcu 9. 

Roya ASTRONOMICAL SocigETY, at 8. 

INSTITUTION OF CivIL ENGINEERS, at 7.30.—The Prevention and Extinction 
of Fires: Alfred Chatterton. 

Rovat InsTITUTION, at 9.—S. T. Coleridge: Leslie Ste phen. 

SATURDAY, Marcu 10 

PuysicaL Society, at 3.—Ona Reflectirg Galvanometer: G. L. Adden- 
brooke.—On the Measurement of the Power supplied to the Primary Coil 
of a Transformer: E. 
Dynamo Machines, and on the Measurement of the E.M.F. of Dynamces: 
Prof. W. E. Ayrton, F.R.S., and Prof. J. Perry, F.R.S. 

SUNDAY, Marcu 11. 

Sunpay Lecture Society, at 4.—As Others see us; Foreign Opinion on 

English Life: John M. Robertson. 
MONDAY, Marcu 12. 

Royat GEOGRAPHICAL SociETY, at 8.30.—The Peaks, Passes, and Glaciers 
of the Caucasus: Douglas W. Freshfield, (With Illustrations by Dioptric 
Lantern.) 

~ IETY OF AkKTS, at 8.—Alloys: Prof. W. Chandler Roberts-Austen, 


TUESDAY, Marcu 13. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Exhibition cf Inscribed Tablets 
from Babylon : Cuthbert Peek.—The Races cf the Babylonian Empire 
from the Monuments : G. Bertin. 

InstiITUTION oF CiviL ENGINEERS, at 8.—Fconomy Trials of a Non- 
pa Steam-Engine—Simple, Compound, and Triple: P. W. 

lllans. 

Royat InstiTuTion, at 3.—Before and after Darwin: Prof. George John 
Romanes, F.R.S. 





, WEDNESDAY, Marcu 14 

GeEoLocicat Society, at 8.—The Morian System: Rev. J. F. Blake.—On 
the Gneissic Recks off the Lizard : Howard Fc x, with Notes on Specimens 
by J. J. H. Teall. 

Rovat Microscoricat Society, at 8.—On the Type of a New Order of 
Fungi : G. Massee. 

Society or Arts, at 8.—Technical Instruction in Agriculture; Prof. John 


Wrightson. 
tTHURSDAY, Marcu 15. 

Rovat Society, at 4.30.—The following Papers wil! frodadly be read :— 
The Chemical Composition of Pearls: Dr. G. Harley and Harold S. 
Harley.—Solar Eclipse Expedition to Grenada, 1886; Report (Station 
Grenville) : H. H. ‘Turner.—On the Ultra-violet Spectra of the Elements ; 
a _ Cobalt and Nickel: Prof. Liveing, F.R.S., and Prof. Dewar, 

LINNEAN Society, at 8.—Monograph of the ‘Thelephorez : George Massee. 
—Descriptions of Three New Marine Algze: Edward A. L. Batters.— 
Exhibition of the Os frontalis of a Hornless Stag with Remarks on such 
Abnormality ; J. E. Harting. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows.—The Nature 
of Solution as eluc’dated by the Heat evolved on diluting Solutions ; 
Part I. Calcium Chloride : J. M. Thomson. 


Roya. INSTITUTION, at 3.-—Microscopical Work with Recent Lenses on the | 


~east and Simplest Forms of Life: Rev. W. H. Dallinger, F.R.S. 

FRIDAY, Marcu 16. 

Rovat Institution, at 9.—The Structure, Origin, and Distribution of 
_ Coral Reefs and Islands : fohn Murray. 

SociETY oF Arts, at 8.—The Origin, Progress, and Influence of Universi- 
ties in India: Dr. F, J. Mouat. 

s SATURDAY, Marcu 17. : 

OCIETY OF ARTs, at 8.—Protection of Buildings from Lightning : Prof. J. 
Oliver Lodge, F.R.S 


. 


Rimington.—On the Magnetic Circuit in | 











SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH'S LABORATORY. 


Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 
34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 
Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, Is. 6d. 





Hosstinds 


A liquid preparation of the phosphates, recommended by 
physicians for 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. I., U.S.A. 
POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 
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MESSRS. MACMILLAN “AND 00. 8 “MATHEMATICAL WORKS, 


TRIGONOMETRY. 


Trigonometry for Beginners, 
Triangles. By Rev. J. B. LOCK, M.A., Senior Fellow, Assistant Tutor 


and Lecturer of Caius College, Te: icher of Physics in the University of 


fF Cambridge ; formerly Assistant Master at Eton. Globe 8vo. as. 6:7. 


Elementary Trigonometry. By the same Author. Fifth 
Edition = this edition the chapter on Logarithms has been carefully re- 
vised). Globe 8vo. 45. 6d. 4 Key is in’ the press. 

Mr. E. J. Routu, D.Sc., F.R.S., writes:—‘‘It is an able treatise. It 
takes the difficulties of the subject one at a time, and so leads the young 
student easily along.” 

Higher Trigonometry. By the same Author. Fifth Edi- 
tion. Globe 8vo. 4s. 6d. Both Parts complete in One Volume. Globe 

78. Gel. 


An Elementary Treatise on Plane Trigonometry. 
With Examples. By R. D. BEASLEY, M.A. Ninth Edition, Re- 
vised and Enlarged. Crown 8vo. 3s. 6d. 


8vo. 


A Treatise on Spherical Trigonometry. With Numerous | 


Examples. By WILLIAM J. M’CLELLAND, Sch.B.A., Principal of 
the Incorporated Society’s School, Santry, Dublin, and THOMAS 
PRESTON, Sch.B.A. In Two Parts. Crown 8vo. Part I. To the 
End of Solution of Triangles, 4s. 6¢. - Part 11., 5s 

Trigonometry for Beginners. By I. TODHUNTER, 
M A., F.R.S., D.Sc., late of St. John’s College, Cambridge. With 
Numerous Examples. New Edition. 18mo. 2s. 6¢. KEY. 8s. 62. 

Plane Trigonometry. For Schools and Colleges. I 
Same. New Edition. Crown vo. 5s. KEY. 

A Treatise on Spherical Trigonomstry. 


New Edition, Enlarged. Crown 8vo. 45. 


3y the 
10s. 6d. 
By the Same. 


HIGHER MATHEMATICS. 
Elementary Treatise on Partial Differential Equa. 


tions. Designed for the Use of Students in the Universities. By Sir G. 
B. AIRY, K.C.B., formerly Astronomer-Royal. With Diagrams. 
Second Edition. Crown 8vo. 5s. 

On the Algebraical and Numerical Theory of Errors 
of OBSERVATIONS and the C)MBINATION of OBSERVA- 
TIONS. By the same Author. 
8vo. 6s. Ed. 

Elementary Applied Mechanics, Being the simpler and 

ases of Stress and Strain wrought out individually f-om 

means of Elementary Mathematics. By T. ALEX- 

Professor of Civil Engineering in the Imperial College 
of Engineering, Tokei, Japan. Part I. Crown 8vo. 4s. 6d. 

Elementary Applied Mechanics. By Tuomas Avex- 
ANDE R, C.E., Professor of Ex eT, in the Imperial College of 

} x, Te kei, Japan; and ARTHUR WATSON THOMSON, 

call Professor of Engineering a the Royal College, Cirencester. 

Part I]. TRANSVERSE STRESS. Crown $vo. 10s. 6d. 

The Calculus of Finite Differenc2s. By G. Booze, 
D.C.L., F.R.S.,\late Professor of Mathematic , in the Queen’s Uni- 


Second Edition, Revised. Crown 






more practic 
















versity, Ireland. ‘Third Ed:tion, Revised by J. F. Moutton. Crown 
8vo. 108. 6c. 
A Treatise on the Calculus of Variations. Arranged 


with the purpose of Introducing, as well a; Illustrating, its Principles to 
the Reader by means of Problems, and Designed to present in all 
Important Particulars a Complete View of the Present State of the 
Science. By LEWIS BUFFEIT CARLL, A.M. Demy 8vo. zs. 


An Elementary Treatise on the Planetary Theory, | 


ty C. H. H CHEYNE, M.A., F.R.A.S. With a Collection of 
Problems. ‘Third Edition. Edited by Rev. A. FrRiEMAN, M.A., 
F.R.A.S. Crown 8vo. 7s. 6d. 


A Collection of Elementary Test-Questions in Pure | 
AND MIXED MATHEMATICS; with Answers and Appendices on 
Synthetic Division, and on the Solution of Numerical Equations by 
Hornr’s Method. By JAMES R. CHRISTIE, F.R.S., Royal Mili- 
tary Academy, Woolwich. Crown 8vo. 8s. 6a. 


i By R. CLAUSIUS. Trans- | 
Mechanical Theory of Heat. By ‘leg, | A Treatise on the Theory of Friction. 


lated by Water R. Browne, M.A.,, late Fellow of Trinity College, 
Cambridge. Crown 8vo. 108. "6d. 


The Elements of Dynamic. An Introduction to the Study | 
of Motion and Rest in Solid and Fluid Bodies. By W. K. CLIFFORD, 
F.R.S., late Professor of Applied Mathematics and Mechanics at 
University College, London. Part I. Kinematic. Crown 8vo. Books 
1,-111. 7s. 6. ; Book 1V. and Appendix, 6s. 


as far as the Solution of 


HIGHER MATHEMATICS (continued), 
Geometrical Conics. An Elementary Treatise. Drawn yy 


in accordance with the Syllabus so by the Society for the Impri _ 
ment of Geometrical Teaching. , A. COCKSHOTT, M.A. » former!) 
Fellow and Assistant Tutor of Trintty College, Cambridge, and Assistant 
Master at Eton; and Rev. F. B. WALTERS, M.A., Fellow of Queen's 
College, Cambrid; ge, and Principal of King W illiam’s College, Isle of 
Man. With Diagrams. Crown 8vo. /n the press q 


Applied Mechanics: an Elementary General Introduction to 
the Theory of Structures and Machines. By JAMES H. COTTERILL 
*.R.S., Associate Member of the Council of the Institution of Nav: 
Engineers, Professor of Applied Mechanics in the Royal Naval Col! leg 
Greenwich. Medium 8vo. 18s. 


Electric Light Arithmetic. By R. E. Day, M.A, 


Evening Lecturer in Experimental Physics at King’s College, Lond 
Pott 8vo. 2s. 
Geometrical Treatise on Conic Sections. By W. H 
IREW, M.A, John’s College, Cambridge. New Edition, En. 
te ” Crown on 55. 


Exercises in Analytical Geometry. Compiled and Ar. 
ranged by J. M. DYER, M.A., Senior Mathematical Master in the 
Classical or me of Cheltenham College. With Illustrations 
Crown 8vo. 45. 6¢ 


| Constructive Geometry of Plane Curves. By T. i. 


EAGLES, M.A., Instructor in Geometrical Drawing, and Lecturer in 
Architecture at the Royal Indian Engineering College, Cooper's Hill 
With Numerous Examples. Crown 8vo. 12s. 

Note-book on Practical Solid or Bessriptive Geometry. 
Containing Problems with help for Solutions. By J. H. EDGAR, M A, 
Lecturer on Mechanical Drawing at the Royal School of Mines, 1 
S. PRITCHARD. Fourth Edition, Revised by ArTHUR Mezze 
Glove 8vo. 4s. 6d. 

The Differential Calculus. With Applications and 
Numerous Examples. An Etementary Treatise by JOSEPH ED- 
WARDS, M.A., formerly Fellow of Sidney Sussex College, Cambridge 
Crown 8vo. 10S. 6d. 


An Elementary Treatise on Trilinear Co-ordinates, 
the Method of Reciprocal Polars, and the Theory of Projectors. By the 
Rev. N. M. FERRERS, M.A., Master of Gonville and Caius Colleg 
Cambridge. New Edition, Revised. Crown 8vo. 6s. 6d. 


An Elementary Treatise on Spherical Harmonics, and 
SUBJECTS CONNECTED WITH THEM. By the same Author. 
Crown 8vo. 75. 6d. 

A Treatise on Differential Equations. By Anpre\ 
RUSSELL FORSYTH, M.A., F.R.S., Fellow and Assistant Tutor 
Trinity College, Cambridge. 8vo. 145. 


An Elementary Treatise on Curve Tracing. 3) 
PERCIVAL FROST, M.A., D.Sc., formerly Fellow of St. John’ 
College, Cambridge ; M athematical Lecturer at King’s College. 8v 
125s. 


Solid Geometry. By the same Author. Third Edition. Demy 
8vo. 16s. HINTS FOR THE SOLUTION. €&vo. 8s. 6d. 

A Treatise on Elementary Statics. By Joun Greaves, 
M.A., Fellow and Mathematical Lecturer of Christ’s College, Cambridge. 
Crown 8vo. 6s. 6d. 


Statics for Beginners, By the same Auton, 
n preparation. 


Differential and Integral Calculus. W ith Applications 
By A. G. GREENHILL, M.A., Professor of Mathematics to the Senior 
Class of Artillery Officers, Woolwich, and Examiner in Mathematics to 
the University of London. Crown 8vo. 7s. 62. 

An Elementary Treatise on the Differential and 
INTEGRAL CALCULUS, for the Use of Colleges and Schools. By 


G. W. HEMMING, M.A., Fellow of St. Joha’s College, Cambridge. 
Second Ed.tion, with Correcti ons and Additions. 8vo. gs. 


The Mathematical Theory of Perfectly Elastic Solids, 
with a short account of Viscous Fluids. An Elementary Treatise. By 
WILLIAM JOHN IBBETSON, M.A., Fellow of the Royal Astro- 
nomical Society, and of the Cambridg ze Philosophical Society, Member 
of the London Mathematical Society, late Senior Scholar of Clare 
College, Cambridge. 8v2. ts. 











By Joun H. 


JELLEIT, B.D., Provost of Trinity College, Dublin ; President of the 
Royal Irish’ Academy. 8vo. 8s. 6d. 


Integral Calculus, an Elementary Treatise on the ; Founded 
on the Method of Rates or Fluxions.. By WILLIAM WOOL SEY 
JOHNSON, Professor of Mathematics at the U.S. Naval Academy, 
Annopolis, Mary land. Demy 8vo. 9s. 





MACMILLAN AND CO,, 


LONDON. 
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MESSRS. MACMILLAN AND 00.8. MATHEMATICAL =WORKS. 


HIGHER MATHEMATICS ‘citiaals 


Curve Tracing in Cartesian Co-ordinates. By Wirt1Am 
WOOLSEY JOHNSON, Professor of Mathematics at the U.S. Naval 
Academy, Annopolis, Maryland. Crown 8vo. 4s. 6d. 

Examples in Physics. By D. E. Jones, B.Sc., Lecturer 
in Physics in University College, Aberystwith. Fcap. 8vo. 

[/n the press. 

Introduction to Quaternions, with Numerous Examples. 
By P. KELLAND, M. A., F.R.S., and P.G. TAIT, M.A., Professors in 
the Department of Mathematics in’the University of Edin burgh. Second 
Edition. Crown 8vo. 7s. 6d. 

How to Draw a Straight Line: a Lecture on Linkages, 
Ey A. B. KEMPE. With Illustrations. Crown 8vo. 1s. 6a@. (Nature 
Series.) 

The Mechanics of Machinery. By A. B. W. Kennepy, 
F.R.S., M.Inst.C.E., ee of Engineering and Mechanical Techno- 
sy | be ” University Coll ege, London. With “Lllustrati ions. Crown 8vo. 


Differential Calculus for Beginners. By 
KNOX. Fcap. 8vo. 35. 6a. 


Higher Trigonometry. By the Rev. J. B. 


her of Physics in the University of Cambridge 


ALEXANDER 


ae M.A., 
Fifth Edition. 






Gi obe 8vo. 4s. 6d. 
Dynamics for Beginners. 3y the same Author. Globe 
8vo. 38. 6d. 


Globe 8vo. 
[/a the press. 
With 1200 Examples. By SYDNEY 

LUPTON, M.A., F.C.S., F.1.C., formerly Assistant Master in Harrow 
School. Second Edition. Fcap. 8vo. 4s. 6d. 

Physical Arithmetic. By ALEXANDER MACFARLANE, 
M.A., D.Sc., F.R.S.E., Examiner in Mathematics to the University of 
Edinburgh. Crown 8vo. 7s. 6 

Kinematics and Dynamics. An Elementary Treatise, 

Bt roe GORDON MACGREGOR, M. A., D.Sc., Fellow of the 

il Societies of Edinburgh and of Canada, Munro P rofessor of Ph hy- 

n Dalhousie aces Halifax, Nova Scotia. With Illustratio 
Crown 8vo. _ ros. 

A Text-book of “the Method of Least Squares. ay 
MANSFIELD MERRIMAN, Professor of Civil Eng eering at Lehigh 
University, Member of the Americ an Philosophical Sc ociety, Americai 
Association for the Advancement of Science, &c. Demy 8vo. 8s. Ed. 

Elements of Descriptive Geometry. By J. B. Mitrar, 
C.E., As sistant Lecturer in Engineering in Owens College  Sicaiaaes 
Second Edition. Crown 8vo. 6s. 

Weekly Problem Papers. With Notes intended for the 
ise of Students preparing for Mathematical Scholarships, and for the 
h unior Members of the Universities who are reading for Mathematical 
Ho mours. By the Rev. JOHN J. MILNE, M.A., Private Tutor, 
Member of the London Mathematical Soci iety, late Scholar of St. John’s 
College, Cambridge. Pott 8vo. 4s. 6d. 

Solutions to ‘ Weekly Problem Papers.” 


Author. Crown 8vo. tos. 6d. 


Companion to “Weekly Problem Papers.” By the 


me Author. Crown 8:0. tos. 6d. Vearly ready. 
[. Ly 


A Treatise on the Theory of Determinants. With 
graduated Sets of Examples. For use in Colleges and Schools. By 
T! 1 S. MUIR, M.A., F.R.S,E., Mathematical Master in the High 
School of Glasgow. Crown 8vo. 7s. 6d. 


An Elementary Treatise on Mechanics. [or the use 
of the Junior Classes at the University and the Higher Classes in 
Schools. By S. PARKINS 'N, D.D., F.R.S., Tutor and_Pralector 
of St. John’s College, Cambridge. With a Collection of Examples. 
Sixth Edition, Revised. Crown 8vo. gs. 6d. 


Lessons on Rigid Dynamics. By the Rev. G. PIRIE, 
M.A., late Fellow and Tutor of Queen’s College, Cambridge ; Professor 
of Mathematics in the University of Aberdeen. Crown 8vo. " 6s. 


An Elementary Treatise on Conic Sections and Alge- 
BRAIC GEOMETRY. With Numerous Examples and Hints for 
their Solution; especially designed for the use of Beginners. 3y G. 
H. PUCKLE, M.A. Fifth Edition, Revised and Enlarged. Crown 


8vo. 75. 6d. 


Differential Calculus, an Elementary Treatise on the ; 
Founded on the Method of Rates or Fluxions. By JOHN MINOT 
RICE, Professor of Mathematics in the United States Navy, and 
WILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the 
United States Naval Academy. Third Edition, Revised and Cor- 
rected. Demy &vo. 18s. Abridged Edition, 9s. 


Statics for Beginners. By the same Author. 


Chemical Arithmetic. 





By the same 


| 


HIG HER M ATHEMATICS (continued). 


The Kinematics of Machinery. Outlines of a Theory of 
Machines. By Prof. F. REULEAUX. Translated and Edited by 
Prof. A. B. W. Kennepy, F.R.S., C.E. With 450 Illustrations. 
Medium 8vo. ars. 


Treatise on Marine Surveying. Prepared for the Use 
of Younger Naval Officers. With Questions for Examinations and 
Exercises principally from the Papers of the Royal Naval College. 
With the Results. By Rev. JOHN L. ROBINSON, Chaplain and 
Instructor in = Royal Naval College, Greenwich. With Illustrations. 
Crown 8vo. 7s. 6d. 


| A Treatise on the Dynamics of the System of Rigid 


BODIES. By EDWARD JOHN ROUTH, D.Sc., LL.D., F. R s., 
Fellow of the University of London, Hon. Fellow of St. Peter’s Colle ge, 
Cambridge. With Hesmewes Examples. Fourth and Enlar; ped Edition. 
Two Vols. 8vo. Vol. I. E lementary Parts. 4s. Vol. II. The 
Advanced Parts. 145. 

Stability of a Given State of Motion, eithiinaili 
STEADY MOTION. By the same Author. Being the Adams Prize 


Essay for 1877. 8vo. 8s. 6¢ 


Conic Sections. By CHARLES SMITH, M.A., Fellow and 


Tutor of Sidney Sussex College, Cambridge. Fourth Edition. Crown 
8vo. 75. 6¢ P 
An Elementary Treatise on Solid Geometry. Second 


Edition. By the same Author. Crown 8vo. gs. 6d. 


A Treatise on Dynamics of a Particle, With Numerous 
Examples. 3y Prof. TAIT and Mr. STEELE. Fifth Edition, 
Revised. Crown 8vo. 12s. 

A Treatise on the Motion of Vortex Rings. By J. J. 
THOMSON, Fellow of Trinity College, Cambridge, and Professor of 
Experimental Physics in the University. Being an Essay to which oo 
Adams Prize was adjudged in 1882 in the University of Cambridg 
With Diagrams. 8vo. 6s. 

Applications of Dynamics to Physics and duh 
By the same Author. (lu the press. 
Works by I. TODHUNTER, M.A., F.R.S., D.Sc. 

Late of St. Jchn’s College, Cambridge. 

Mechanics for Beginners. With Numerous Examples 

ew Editic 18mo.  4s.6d@. KEY. 6s. 6d. 

An Elementary Treatise on the Theory of Equations. 
New Edition, Revised. Crown 8vo. 75. 6d. 


Plane Co-ordinate Geometry, as Applied to the Straight 


ym and the Conic Sections. With Numerous Examples. New 


Edition, Revised and Enlarged. Crown 8vo. 7s.6d@. KEY.  1os. 6d. 
A Treatise on the Differential Calculus. With Nume- 
rous Examples, New Edition. Crown 8vo. ros. 6d. KEY 

10s. 6d. 


A Treatise on the Integral Calculus and its Applica- 


TIONS. With Numerous Examples. New Edition, Revised and 
Enlarged. Crown 8vo 10s. 6d. 


Examples of Analytical Geometry of Three Dimen- 


SIONS. New Edition, Revised. Crown 8vo. 4s. 


A Treatise on Analytical Statics, With Numerous 
yosag a Edited by Prof. J. D. Everett, F.R.S., 


Exar mpl es. 
Crown 8vo. 1 


| A History of the ‘Mathematical Theory of Probability, 


from the time of Pascal to that of Laplace. 8vo. 18s, 


A History of the Mathematical Theories of Attraction, 
AND THE FIGURE OF THE EARTH, from the time of Newton to 
that of Laplace. 2vols. 8vo. 245. 


An Elementary Treatise on Laplace’s, Lame’s, and 
BESSEL’S FUNCTIONS. Crown 8vo. tos. 6d. 


Solid Geometry and Conic Sections. With Appendices 
on Transversals and Harmonic Division. For the Use of Schools. By 
Rev. J.M. WILSON, M.A., Head Master of Clifton College. 
Edition. Extra fcap. 8vo. 38. 6d. 

Woolwich Mathematical Papers, for Admission into the 
Royal Military Academy, Woolwich, 1882—1884 inclusive. Crown 8vo. 
38. 6d. : = 

Mathematical Problems, on Subjects included in the First 
and Second Divisions of the Schedule of subjects for the Cambridge 
Mathematicai Tripos —— Revised and Arranged by JOSEPH 
WOLSTENHOLME, D.Sc., late Fellow of Christ’s College, sometime 
Fellow of St. John’s College, and Professor of Mathematics in the Roy: al 
Indian. Engineering College. New Edition, greatly Enlarged. 8vo. 18s, 





New 


| Examples for Practice in the use of Seven- -Figure 


LOGARITHMS. By the same Author. [la preparation. 





MACMILLAN AND CO., LONDON. 
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(PRESERVED PROVISIONS 
\ sours s ‘ . 
SOX faa, ADDRESS | 4 FINE TONIC AND 
SSENCES of BEEF, es DIGESTIVE. 


MUTTON VEAL & CHICKEN, 7 * 
ear SEASTURTLE Sour & TEL 2 MAY EAM 4 
EAT LOZENCES tec: SS ~ 


NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


s 





An excellent relish for “ fish, flesh, 
and fowl.” 











Wood Boring Beetle, Ptilinus pectinicornis, Opaque «+ I 4 | Double Stained Sections of Stem of Pinus teens, one, two, and three 
Pollen of Mallow in three Stages, opaque ... ose oe 2 6 years’ growth on one Slide 6 
Type Slide of about seventy Diatoms from ¢ amaru, N.Z. eo «- 10 6 | Double — Sections of Stem of Ex open, , Endogen, and Aer, gens 0 on 
Pediculus Capitis—Male, Female, Ege, and Larva on one slide «. 3 0 one Slide - 2 
Bacillus in Asiatic cholera ose 3 0 Hair of Peccary, trans. and long. Sections < on one Slide a 24 
Section of Jaw of Infant, Permane ent and Milk- teeth, in situ sn. -» 3 © | Hair of Wild Rabbit, Surface and Sections on one Slide ovo oe 2 0 
Mange or Itch Insect from Horse— Male, sigma Ege, and Larva... 4 o | Section through Lamprey, stained ... 9 
Scales of Lepidocyrtus curvicollis ... 2 o | Very fine longitudinal Sections ti entire Tongue of Cat. ) 


beneath each species ee ove Hematophinus of Indian Buffalo 
Very fine Queen- Bee—whole ... eve eco eee eve eve eee 3 Ten Examples of Pollens, mounted separately on one Slide 6 
Developing Seed of Oat eee «» 1 © | Fertile Branch of Chara ose I 
NEW HISTOLOGICAL MICROSCOPE, with 4 and I-inch Objectives, in Mahogany Case. The Best Instrument 
for Students’ Purposes, 241 
ILLUSTRATED CATALOGUE OF MICROSCOPES. CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


I 

I b 

Type Slide of Foraminifera, fifty Species with name photographed Aphis of Silver Fir, Lachnus picza.. ove ow 2 § 
eee I 
te) 


ao 











OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 
y va , a 
i fia. Rg 8S W 
LR be go b:3 0 
ZR= 8 Fey 
"On: get Be 
ny bo: : 38 Bee = 
Z S35 
i Ss 82 s533 SO 
Zo . 8) sees Ow 
fh a BP seis A gt 
Wis 8 38 E838 a2 
i) ' 5 SoS FES HZ 
5O 09 = $$ gsi NN < 
Daz Foi oO 2 
— = a 
Ss d>= SE 3S -- 
yo bo r BSS yy io} 
a. eee oh cs Cee 


D TYPE-WRITER, 


THE 


KING 


EMINGTON STANDAR 


The most reliable 
and durable Type- 
writing Machine 


3S 
SP, 2 made. 


We Manufactured and Sold nearly 18,000 
in 1887, and the Sales are increasing. 

No more writer’s cramp. No more late hours. 
No more round shoulders. No more delayed 
correspondence. No more illegible letters. 


‘Apply for Price List t and Parti. ticulars to : ry . : TYPE-WRITERS. 
SOLE LONDON OFFICE :— — 


WYCKOFF, SEAMANS, & BENEDICT, 100 GRACECHURCH ST., E.C. 
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i nted by Ricuarp Crave AND Sons, at 7 and 8 Bread Street Hill. Queen Victoria Street, in the City of Londen, onl Publi sh :d by 
_Macmittan anv Co., at the Office, 112 Fourth Avenue, New York.—Tuursvay, Murch 8, 1388. 
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JOURNAL OF THE ROYAL MICRO- 
SCOPICAL SOCIETY. 

(Published in February, April, June, August, October, and December). 
To NON-FELLOWS ss. per Number. 


Edited by FRANK CRISP, LL.B., B.A., one of the Secretaries of the 
Society, with the assistance of A. W. Bennett, M.A., B.Sc., F.L.S. ; 
F. Jerrrey Bet, M.A., F.Z.S.; Joun Maya ct, Jun., F.Z.S.; R. 
G. Hess, M.A., M.D.; and J. ARTHUR Tuomson, M.A., Fellows of 
the Society. 


In addition to the TRANSACTIONS and PROCEEDINGS of the 
Society, this Journal contains as a special feature a CLASSIFIED SUM- 


MARY OF CURRENT RESEARCHES relating to Zoology and Botany | 
(more especially Invertebrata and Cryptogamia), and Microscopy, consisting | 


of Abstracts of the principal Papers published in the leading Journals, 
Transactions, &c., of all countries. 

No such a summary of the scattered periodical literature of British and 
Foreign Biological and Microscopical work is elsewhere to be obtained, 
obviating as it does the difficulty that has hitherto been experienced by 
Zoologists, Botanists, and Microscopists in keeping ax courant with what 
is being done by their fellow-workers of this and other countries. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London ; and 20 South Frederick Street, Edinburgh. 





AMANUENSIS.—Young Scotchman (23), 
who intends studying Medicine in a year or two, desires Engagement as 
AMANUENSISorotherwise toa Scientist or Gentleman travelling abroad 
preferred,—Address M. I. P., Philosophical Institution, Edinburgh. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 
SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 

A fully-illustrated Description will be sent on application, 


Now Ready, Vol. IX. Part 1. 
Price to Subscribers 21s, per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


oi ae “; Co-operation in England of Prof. W. RUTH ERFORD, 
fe of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston; 


Prof. H. NEWELL MARTIN. F i ; ¥ 
WOOD, of Philadelphia, Fee een pe ee 


By MICHAEL FOSTER, M.D., F.R.S. 


The Company are now i 
4 Prepared to make drawings, woodcuts, and litho- 
ok _ coloured and uncoloured, from’ microscopic or other 
peter “ u Lage ve of photography to make reproductions in photo- 
“ap ype blocks, photolithography, and various other processes. 





The Compa: i : n 
x Catalogue will —— Agents for the Microscopes of Zeiss. 
Physical, Botanical, 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


sent on application, of the instruments used in 
and Physiological investigations which are manu- 









ASTRONOMICAL TELESCOPE 


With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestrial and two Celestial Eye-pieces, in Case complete. Guaranteed 
to be capable of dividing Double Stars and showing Saturn’s Ring and 


Jupiter’s Belts. 
Price £6 10s. 0d. 


Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
ELF-REGISTERING THERMOMETERS. 





Free by Post. 


Illustrated Price-Listseg 


NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c. 
It also indicates the present temperature as an ordinary thermometer. _ 
The bell can be placed in the gardener’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 50 feet of double 


connecting wire, £1 105. 
NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. A 
N. and Z.’s Large Illustrated Catalogue 1200 Engravings. Price 5s. 6d. 
Teiephone No. 6583. 
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CURRICULUM OF THE M.D. DEGREE, 
LONDON. 


Students who have Matriculated and are intending to enter, or who have 
already entered, at any one of the London Medica al Schools for the omehe 
Medical Portion of their Studies, can prepare for the PRELIMINARY 
SCIENTIFIC EXAMINATION at University College, under Prof. 

RAMSAY, Ph.D., Prof. CAREY FOSTER, F.R.S., Prof. OLIVER, 
F.R.S., and Prof. LANKESTER, LL.D., -RS 

Fee for the complete Course of Study required, including Lectures and 
Laboratory Work, 35 Guineas. 

For particulars apply to the Secretary, University College, Gower 
Street. 





ROYAL BOTANIC SOCIETY. 
PRIZE ESSAY. 
The Prize of the Society having been awarded to the Essay bearing the 


Motto ‘“‘Remis Velisque,’? the ‘other Essays will be returned to “their 
Authors on application. 


ZOOLOGICAL SOCIETY OF LONDON. 
DAVIS LECTURES, 1888. 


A Course of Ten Lectures on “‘ Reptiles, Living and Extinct,” will be 
delivered in the Lecture Room in the Societ y’s Gardens, Regent’s Park, on 
Thursdays, at 5 p.m., commencing APRIL 19, by Mr. F. E. BEDDARD, 
M.A., Prosector to the Society, and Davis Lecturer. 

Fee for the Course (in luding x Admission to the oe 
of Lectures), tos. Tickets may be obtained from Mr. 
Zoological Society’s Gardens, Regent’s Park, N.W. 


INSTRUCTION IN ELEMENTARY 
PHYSIOLOGY. 


A Co purse of about Thirty-six Lectures and Demonstrations in Elementary 
Physiology, suitable for Students going 
the Colleges, &c., will be given by Dr. P.S. ABRAHAM, at the 
minster ped "Med . al School, on < omega WEDNESDAY 
FRIDAY, at 4 o'clock, beginning on MAY Fee, £3 3s. for the C 


BERKHAMSTED SCHOOL, HERTS, 


on_ the days 


. BEppARD, 








d 








28 miles from Euston.—Good Scholarships and Exhibitions. Labx 

tory, Carpenters’ and Engineers’ Workshops. Two Vacancies for ne xt 
Term (APRIL 19) in Science Master’s Boarding-house. Special ad- 
vantages for Boys intended for Medical Profession or Scientific Pur- 


suits.—Full particulars on application to Mr. Lecc, Elm 


Berkhamsted. 





FOR SALE.—The Whole of the Interesting | 


by the Late Vice-Admiral E. J. 
BEDFORD, R.N,, comprising a Complete Collection of British She lls, 
and a Variety of Fossils, Minerals, and Gems. Every Specimen is in 
Perfect Order, and all are t abelled and Arranged in Handsome Cases, 
Drawers, and Cabinets. The Collection of Building Materials, Natural 
and Manufactured Substances, are Specially Suited for the Foundation 
of a Technical Museum in a Manufacturing Town.—Apply to Mrs. 
Paignton, South Devon. 


and Valuable Collections made 


BEDFORD, 





LETTERS AND 


AUTOGRAPH HISTORICAL DOCUMENTS. 


New Illustrated Catal 
tion, including State Dox 
of Henry VIII, Janes L, 
a valuable Selection of 
Byron, Co ywper, W. ashingto on, 
many others equally choice and rare. 

S. J. DAVEY, St. Thor 


*,* Scarce Specimens Purchased or Exchanged. 


By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College, London. 
OUR MORALITY AND THE MORAL QUESTION. 
100 FIGURES OF URINARY DEPOSIT 55. 
URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, 5s. 


gue for March now ready of a remarkable Collec- 
uments, Unpublished Manuscripts, Sign Manuals 
CI harles I., Charles II., William III., &c. 7 
Aut tograph Letters, comprising => J 

Thackerz Dickens, Carly 
Post free for Six Stamps. 








Also, 





Tasso, 


nas Buildings, Paternoster Row, London. 


2s. 6d. 






SLIGHT AILMENTS. Pp. 275. 5s. 

HOW TO WORK het ol — MICROSCOPE. 100 
Plates. 21s. (Harrison and S 

THE MICROSCOPE IN ME DICINE, 86 Plates. 215. 


BIOPLASM : Introduction to Medicine and Physiology. 6s. 6d. 
PROTOPLASM. (New Edition preparing.) 
ON LIFE AND ON VITAL ACTION, 5s. 

THE MYSTERY OF LIFE. 3s. 6¢. 

LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 6¢. 


THE “MACHINERY” OF LIFE. 2s. 
DISEASE GERMS. (Soiled Copies only.) 8s. 6a. 


London: J. & A. CHURCHILL 


| 
| 
| 
| 
) 
| 
} 
| 





in for the Summer Examinations of | 


West- | 


House, | 





LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers (Ecistes crystalli nus, with sketch 
and description. He also sent out Desmids, Melicerta ringens, Limnias 
re Stephanoceros, Argulus, Cordyl-phora lacustris, Trout Fry, 
Volvox globator; also Amoeba, Hydra, Vorticella, Crayfish, 
Specimens for (Huxley and Martin’s) Biological L aborat ory work, 
Weekly announcements will be made in this place of Organisms T. B, 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for punenipie of £1 18, 
or Twelve Tubes for 105.6 


Portfolio of Drawings, Eleven Parts, 15. each. 


and other 





Sale bp Auction. 


VALUABLE MINERALS, PRECIOUS STONES, NATIVE 
IMPLEMENTS, &c. 


MR. J. C. STEVENS has received Instruc. 
tions to Sell by Auction at his Great Rooms, 38 King Street, Covent 
Garden, on THURSDAY, FRIDAY, and MONDAY, March 2 
and 26, at half-past 12 precisely, cach day, the Extensive and Vz 
Stock of MINERALS, inciuding many Splendid Specimens and 
Forms ; also a B eautiful Collection of Carved Intaglei, Camei, Boxe 
Crocidolite and Amethyst, Vases, and other Ornaments in Jade 
extremely Valuable Lot of Native Stone and other Implements, com- 
prising Daggers, Spear-heads, Vases, Urns, Celts, Axes, Han 
3ronze Ornaments, &c. ; a few+ Specimen Precious Stones, Jew 
Fine Collection of Gems, &c., &c ; being the Stock of Mr. Bs f 
Wricut, late of 204 Regent Street, the well-known Dealer and Col- 
lector of the finest Specimen Minerals and Gems, and sold by order of 
the ‘T rustees in Bankruptcy. 

Thursday's and Friday’s Sales will be on view the day prior from 1 
and Mornings of Sale, and Monday’s Sale will be on view the Satur 
prior from ro till 4, and Morning of Sale, and Catalogues had of Me 
J. and C, ATTENBOROUGH, Solicitors, 16 Ely Place, E.C. ; of the Tru 
E. T. S. Harroip, Esq, Accountant, 9 Walbrook, E.C., and A 
Norman, Esq., 5 Garrick Street, W.C.; and of the Auctioneer. 


















till 











TO BIOLOGISTS.—Well- preserved Speci- 
mens fixed by osmic or sulpho-picric, &c., or diving, by arrangement 
Grantia, Sycon, Leucosplenia, Sarsia, Rhizostoma, Alcyonium, Actiniz 
Peachia, Antedon, Ophiura, Asterina, Spatangus, Echinus, Sy 
Planaria, Nemertes, Aphrodita, Yu. Marphysa, Nereis, z 
Chetopterus, Lepas, Apus, Nebalia, Mysis, Palemon, C 
Nymphon, Lutraria, Haliotis, Aplysia, Fiona, Sepia, Sepiola, a 
Clavelina, Fragarium, Botryllus, Balanoglossus (‘* Sarnie 
Keeh.), Amphioxus, Lepadogaster, &c., at very moderate charges, 
Also, Micro-mounts, and Cabinet Specimens in every branch.—J 
SINEL, Cleveland Road, Jersey Lists 0} on applic ation, © 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, 
From Microscopic Slides, Book Illustrations, Diagrams, 
Sketches, &c., &c 
The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255 
200 ditto, 50s. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, L: /NDON, E.C. 


> Bn tee 


Mathematical Instrument Manufacturer to H.M. = ernment, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Doswina, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Lilustrated Price List Post tree. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the — 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mat 
matical Work. Silver Medal, Architects’ Exhibition, 1386. 


Address :-—GREAT TURNSTILE, HOLBORN, LONDON, w.c 
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DEPARTMENT OF SCIENCE AND ART 
OF THE COMMITTEE OF COUNCIL ON EDUCATION, 
LONDON, S.W. 


(Telegraphic Address, ‘* Science and Art, London.”) 
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SCIENCE AND ART EXAMINATIONS, 1888. 


ART. 


: 7to 8 2 srade Examinati ny awi 
30th April, Monday f 7 to 8 p.m. nd Grade Examination, Model Drawing, 
. “ 1 8.15 to 9.45 p.m. 2nd Grade Examination, Freehand Drawing. 
Ist May, Tuesday j 7 to 8 p.m. 2nd Grade Examination, Geometry. 
? ( 8.15 to 9.45 p.m. 2nd Grade Examination, Perspective. 


SCIENCE. 


28th April, Saturday 6 to 10 I.—Practical Plane and Solid Geometry. 
2nd May, Wednesday 7 to 10 VI.—Theoretical Mechanics, 
3rd_ 4, Thursday a VII.—Applied Mechanics. 
4th ,, Friday “ XIV.—Animal Physiology. 
{ 6 to Ic IT.—Machine Construction and Drawing. 
5th ,, Saturday - III.—Building Construction, 
-_ IV.—Naval Architecture. 
7th ,, Monday 7 to 10 VIII.—Sound, Light, and Heat. 
8th ,, Tuesday a X XIII.—Physiography. 


oth ,, Wednesday * IX.—Magnetism and Electricity. 
roth ,, Thursday 7 to 10.30 V.—Mathematics, Stages I, 2, and 3. 
( XVIII.—Principles of Mining. 
‘ V.—Mathematics, Stages 6 and 7. 
{XXIV —Principles of Agriculture. 
{ XX.—Navigation. 
14th ,, Monday i j XII.—Geology. 
V.—Mathematics, Stages 4 and 5. 


11th ,, Friday 7 to 10 


. ~law ) 
15th ” Tuesday ” } XXV.—Hygiene. 
, sae | XVI. and XVII.—Biology. 
16th ,, Wednesday ip ) XIX.—Metallurgy. 
17th ,, Thursday PP X.—Inorganic Chemistry. 
30th ,, Wednesday $9 XV.—Botany. 
; sat { XIII.—Mineralogy. 
Sit 4, =“Thnnedey és ( XXI.—Nautical Astronomy, 
a j XI.—Organic Chemistry. 
Ist June, Friday ” 1 XXII.—Steam. 


Candidates who do not belong to any regularly constituted Science or Art Class should apply before March 25 to the Special 
Local Secretary of the district, or, in case they do not reside within a Special Local Secretary’s district, to the Secretary of the 
nearest Class which is to be examined in the subject they require. A fee for each candidate, not exceeding 2s. 6d. per 
€vening, may be charged by the Local Committee, or the Special Local Secretary. The Special Local Secretaries for the London 
districts are as follows :—Chelsea and Westminster, J. R. Langler, Esq., 130 Horseferry Road, Westminster, S.W. ; City (East) 
and Hackney, F. E. Harding, Esq., Murton House, Higham Road, Woodford, Essex ; City (West) and Finsbury, W. H. 
Congreve, Esq., Birkbeck Institution, Bream’s Buildings, Chancery Lane, W.C. ; Greenwich and Deptford, J. J. Pakes, Esq , 
10 Malpas Road, Brockley, S.E.; Lambeth (East), F. Dugard, Esq., 3 Sibella Road, Clapham, S.W.; Lambeth (West), F. 
Dugard, Esq., 3 Sibella Road, Clapham, S.W.; Marylebone, F. Pope, Esq., 18 Baker Street, Portman Square, W. ; Southwark 
and Lambeth (North), A. Bourne, Esq., 38 Stockwell Park Road, S.W. ; Tower Hamlets, E. J. Sharpe, Jun., Esq., 28 Oriental 
Street, East India Road, E.; Woolwich and Plumstead, R. T. Smith, Esq., 246 Burrage Road, Plumstead ; Stratford, J. Horn, 
Esq., 72 Chobham Road, Stratford, E. ; Tottenham, J. F. Adams, Esq., School Board Offices, Tottenham. 


Individual candidates who do not reside near any place where a Local Examination Committee has been formed, may be 
examined in all Science and Art Subjects at the South Kensington Museum, as far as room will allow. A Registration Fee of 
25. 6d. per evening will be charged if application (on Form No. 325) is made before March 25, and of 5s. per evening 
afterwards, if before April 20, or a Composition Fee of ros. for any number of evenings. Applications for examination at South 
Kensington cannot be received after April 20. 

: By order of the 
Committee of Council on Education. 
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GEOGRAPHICAL WORKS BY ELISEE RECLUS. 


Translated and Edited by Prof. A. H. KEANE. In Imperial 8vo Volumes, One Guinea each. 


PHYSICAL GEOGRAPHY. Vol. l—Tue Earrn. A Descriptive History of the 


Physical Phenomena of the Life of our Globe. With 24 Coloured Maps and about 250 Engravings. Vol. II.—The 
OCEAN, ATMOSPHERE, and LIFE. With 28 Coloured Maps, and about 250 Engravings. 

-TIMES.—‘‘ We have probably, on the whole, the most complete, detailed, and systematic account of the great facts in physical 
geography to be found in any single work. . . . The numerous illustrations and maps are very beautiful and all appropriate.” 

ATHENA: UM.—‘‘ A more attractive work on physical geography has rarely been written.” 

SATURDAY REVIE W.—‘* Two volumes which ought to be a mine of: information to teachers as well as to the general 
reader. . . . We commend them heartily to the study of teachers desirous of rising above the old unprofitable level. They abound 
with excellent maps and illustrations.” 

SPECTATOR,.—“ We cannot pretend to be able to estimate the scientific value of these truly wonderful and delightful volumes, 
- . . They are already well-known and valued contributions to the recognized body of scientific authority. . . . They will be 
delightful and entertaining reading to all those who, while not pretending to anything that can fairly be called scientific knowledge, 
can appreciate the wonders in common things which science has shown us, and can take an intelligent interest in the mode in which 
this knowledge has been arrived at. . . . As we turn through these volumes again, we feel it impossible to do anything like justice 
to their interest in the course of an article like the present, even by quotation.” 


THE BRITISH ISLES: General Features, Topography, Statistics, Government, 


and Administration. Illustrated with Numerous Engravings, Diagrams, and Coloured Maps. Imperial 8vo. £1 Is. 


THE GEOGRAPHY OF EUROPE. |THE GEOGRAPHY OF ASIA. In| THE GEOGRAPHY OF AFRICA. 
In 5 vols. Imperial 8vo, each Volume 4 vols. Imperial 8vo, each Volume | Now Publishing. Imperial 8vo, each 
OO LV Is. Volume £1 Is. 

ATHENA UM.—*“ A work like that by M. Reclus ought to be at the command of every schoolmaster who is called upon to 
teach geography. . . . The work is so replete with information and so admirably illustrated that there is no book that can at all 
compare with it.” 

TIMES.—‘ A work of the highest scientific value and of real literary merit, which has already taken its place as the standard 
authority on its wide subject. . . . For anyone wishing to have a knowledge of each of the countries treated of, no better work 
could be obtained. 

MORNING POST.—“‘ Will, when completed, be one of the most entertaining and useful of books. . . . They also supply a 
geological and historical record of each country, with an account of the forms of government and religion, and other interesting 
details with regard to the general condition of the people.” 


Illustrated Articles on JAPAN AND ITS ART WARES, now appearing in 
THE ART JOURNAL. Monthly, 1s. 6d. 








LONDON: J. S. VIRTUE AND CoO. (LimiTED), 26 IVY LANE, E.C. 
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KEN, SON, & RAYMENT “OPTIMUS” 


Manufacture for the Trade ONLY CaTaLocus oe 


s~# CAMERAS, LENSES, , Thermometers, 


Apparatus for Enlarging, jaf Barometers, 
Magic Lanterns, ee. Microscopes, & 
Slides, and Accessories. ’ Scientific Apparatus. 


HATTON GARDEN, LONDON, E.C. 





























‘ical 


era} 
und 


nes. 
| be 
ige, 
hich 
stice 


nt, 


CA. 
each 


n to 
t all 


dard 
vork 


ly a 
sting 


Further Particulars on Application. 
May BE HAD OF ALL OPTICIANS 


REE. 





et agree caiman all 








March 15, 1888] 


NATURE 


clvii 





Diary of Socicties. 


LONDON. 
THURSDAY, Marcu 15. 


Rovat Society, at 4.30.—On Certain Mechanical Properties of Metals 
considered in Relation to Mendelejeff’s Law: Prof. Roberts-Austen, 
F.R.S —Solar Eclipse Expedition to Grenada, 1886; Report (Station 
Grenville): H. H. Turner.—On the Ultra-violet _— of the Elements ; 
Part III. Cobalt and Nickel: Prof. Liveing, F.R.S., and Prof. Dewar, 
F.R.S.—A Class of Functional Invariants: A. R. Forsyth, F.R.S. 

LInNEAN SociETY, at 8.—Monograph of the ‘Thelephorez : George Massee. 
—Descriptions of Three New Marine Alge: Edward A. L. Batters.— 
Exhibition of the Os frontalis of a Hornless Stag with Remarks on such 
Abnormality : J. E. Harting. : 

CHEMICAL SOCIETY, at 8.—Ballot for the Election of Fellows.—The Nature 
of Solution as elucidated by the Heat evolved on diluting Solutions ; 
Part I. Calcium Chloride: J. M. Thomson. 

RovaL INSTITUTION, at 3.—Microscopical Work with Recent Lenses on the 
Least and Simplest Forms of Life: Rev. W. H. Dallinger, F.R.S. 

PARKES MusEvM, at 5.—Physical Culture: Miss M. A. Chreiman. 


FRIDAY, Marcu 16. 


Society oF ARTS, at 8.—The Origin, Progress, and Influence of Universi- 
ties in India: Dr. F. J. Mouat. 

RovaL INSTITUTION, at 9.—The Structure, Origin, and Distribution of 
Coral Reefs and Islands: John Murray. 


SATURDAY, Marcu 17. 
Society oF ARTS, at 8.—Protection of Buildings from Lightning : Prof. J. 
Oliver Lodge, F.R.S. 
SUNDAY, Marcu 18. 
Sunpay LectuRrE Society, at 4.—On the Growth of Liberty in England : 


Leonard S. Bristowe. 
MONDAY, Marcu 10. 
Society oF Arts, at 8.—Alloys: Prof. W. Chandler Roberts-Austen, 
F.R.S. 


Society of CHEMICAL INDusTRY, at 8.—The Polariscope and its Appli- 
cation to Brewing: John Heron. 

Victoria INSTITUTE, at 8.—On the Results of many Years’ Survey among 
the Coral Formations in the Pacific: Dr. H. B. Guppy, R.N.—Chinese 
Ethnology and Chronology : Surgeon-General C. A. Gordon, C.B. 

ARISTOTELIAN SOCIETY, at 8.—Attention: Mr. G. F. Stout. 


TUESDAY, Marcu 20. 


ZOOLOGICAL SOCIETY, at 8.30.—Note on the Classification of the Ranidz : 
G. A. Boulenger.—Description of Sixteen New Species of Shells; G. B. 
Sowerby.—Observations upon a Worm of the Genus olosoma: Frank E. 
Beddard. 

Society oF ARTs, at 8.—What Style of Architecture should we follow? 
William Simpson. 

INSTITUTION OF CiviL ENGINEERS, at 8.—Economy Trials of a Non- 
condensing Steam-Engine—Simple, Compound, and Triple: P. W. 
Willans. (Discussion.) 

Rovat InstiTUTION, at 3.—Before and after Darwin: Prof. George John 


Romanes, F.R.S. 
WEDNESDAY, March 21. 


Society or Arts, at 8.—The Evils of Canal Irrigation in India, and their 
Prevention : Dr, T. H. Thornton, C.S.1. 


THURSDAY, March 22. 


RovaL Society, at 4.30.—The following Papers will Jrodadly be read :— 
On the Skull, Brain, and Auditory Organ of a New Species of Ptero- 
saurian (Scaphognathus Purdoni) from the Upper Lias of Lofthouse. near 
Whitby, Yorkshire: E. T. Newton.—On the Vertebral Chain of Birds : 
Prof. W. K. Parker.—Second Preliminary Note on the Development of 
Apteryx: Prof. T. J. Parker. 

Society oF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 
Electrical Stress: Prof. A. W. Riicker, F.R.S., and C. V. Boys. 

Roya InstTiTuTION, at 3.—Microscopical Work with Recent Lenses on the 
Least and Simplest Forms of Life: Rev. W. H. Dallinger, F.R.S. 


FRIDAY, MARCH 23. 


INSTITUTION OF CiviL ENGINEERS, at 7.30.—Principal Types of American 
Swing-Bridges : Henry W. Hodge. 

Rovat Institution, at 9.—A Lecture with, and without, Point: Sir 
Frederick Bramwell, F.R.S. 


SATURDAY, Marcu 24. 
Essex Fie.p Cuus, at 7.—The Essex Shore and Marshes of the Thames: 
F. C. J. Spurrell, 
Rovat Institution, at 3.—The Modern Drama—English: William 


- MOORE BROTHERS, 


Osteologists, &c., &c., 





15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL 
Agents to the Science and Art Department. 
Skeletons, Disarticulated Skulls, Skeletons, and Crustacea, Models, 
Injected and other Dissections, &c., &c. 
k rices quoted for any Series of Preparations illustrating any of the well- | 
nown text-books, 


Awarded Seven Medals and Five Diplomas. | 


SUBSCRIPTIONS TO “NATURE.” 


RP. . A. &@ 
t,o 
PMN 6 ke ee is 5 4 oe 
CG ss as Fe eee ee 

To the United States, the Continent, &c. :— 

s. 4d. 
i! ee a ee ee eee 
MPP ce st nee eee eee S 
RUNIONE 6. Calis. aoe. -0 6 pb) oe a 

To India, China, and Japan :— 

s. d. 
eee eee Sa re eo 
Half-yearly Cee eee Ty ee 
Quarterly . ca eee eo ee ok 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s, 6d. 9d. per a after. 


s. @. 
One-Eighth Page, or Quarter Column. . . .0 18. 6 
Quarter Page, or Halfa Column. . ....115 0 
Haifa Page, ora Column. . 1s see ig 5S 
Whole Page. . Sete soe & 8 


Money Orders payable to MACMILLAN & CO 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


Horse ds 


ACID PHOSPHATE. 








| 


| 


8.—On | 


| 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 


| Nervousness, Weakened Energy, Indigestion. 


As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. I., U.S.A. 
POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 





Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHO :RAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, troadway Chambers, Westminster. 











EXPERIMENTAL CHEMISTRY FOR 


clvili 
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STANDARD SCIENTIFIC WORKS. 


SELECT METHODS IN CHEMICAL 
ANALYSIS, chiefly Inorganic. By WILLIAM CROOKES, F.R.S., 
&c. Second Edition, Re-written, and Greatly Enlarged. With 37 
Woodcuts. 








JUNIOR STUDENTS. By J. EMERSON REYNOLDS, M.D., 





F.R.S. Feap. 8vo. 
Part I _ roductory, 15. fd Part III. AZeta/s, 38 6a. 
Part II. Non-Metals, 2s. 6d. Part IV. Carbon Compounds, 4s. 





A HAND-BOOK OF PRACTICAL TELE- 


GRAPHY. By R. S. CULLEY, M.I.C.E., late Engineer-in-Chief of 
Telegraphs tothe Post Office. Eighth Edition. With 135 Wo>-dcuts 
and 17 Plates. 8vo, 16s. 





A COURSE OF LECTURES ON ELEC- 
TRICITY, delivered before the Society of Arts. By GEORGE 
FORBES, M.A., F.R.S. (L. and E.), F.R.A.S., M.S.T.E., and 
E.Assoc.Inst.C.E. With 17 Iilust Illustrations. Crown 8vo, 5s. 


ELECTRICITY FOR PUBLIC SCHOOLS 
and COLLEGES. With Numerous Questions and Examples with 
Answers, and 214 Illustrations and Diagrams. By W. LARDEN, 
M.A. Crown 8vo, 6s 


THE MARINE STEAM-ENGINE: A 
Treatise for the Use of Engineering Students. By R. SENNETT, 
R.N., Engineer-in-Chief of the Royal Navy. With 261 Illustrations. 
3vO, 215. 

ELEMENTS OF PHYSIOLOGICAL 
PSYCHOLOGY :aT reatise of the Activities and Nature of the Mind 
from the Physical and Experimental Point of View. By GEORGE T. 
LADD. With rr3 3 Il ustrations and Diagrams. 8vo, 21s. 


OTHER WORLDS “THAN OURS; the| 


Plurality of Worlds Studied under the Light of Recent Scientific 


























| 

Researches. By R. A. PROCTOR. With 14 Illustrations. Crown 
Svo, 55. | 
THE MOON; her Motions, Aspects, | 


A. PROCTOR. With 


Scenery, and Physical Condition. By R. 
Crown 8vo, 6s. 


Plates, Charts, Woodcuts, and Lunar Photographs. 


An ELEMENTARY TREATISE on the 
INTEGRAL CALCULUS, containing Applications to Plane Curves 
und Surfaces ; with numerous Examples. By BEN JAMIN WILLIAM- 
SON, M.A., F.R.S., Fellow of Trin. Coll and Prof. of Nat. Philos. in 
the Univ. of Dublin. Fifth Edition, Revised and Enlarged, 10s. 6d. 


An ELEMENTARY TREATISE on the 
DIFFERENTIAL CALCULUS, containing the Theory of Plane 
Curves, with numerous Examples. By BENJAMIN WILLIAMSON, | 
M.A., F.R.S., &c. Sixth Edition, ros. 6d. 


LONGMANS, GREEN, & CO. | 











London : 





Post Free, One Shilling. 


THE INCREASE OF CANCER IN ENGLAND, 
AND ITS CAUSE. 


A LETTER TO THE REGISTRAR-GENERAL. 


By JOHN FRANCIS CHURCHILL, M.D. 
DAVID STOTT, 370 Oxford Street, W. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 
Sole Agents for the celebrated Chemical Manufactory of Dr. 
Schuchardt, of Gorlitz, 
34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 
Complete Illustrated Catalogue of Chemical Apparatus, post 
free, 1s. 6d. 








Theodor 


STANDARD 


Pays HALF A MILLION ANNUALLY 
L| ae in Death Claims. 


Tts INV) ESTED FUNDS exceed 64 MIL. 
LIONS, increasing yearly, and the New 
Business for the last Bonus period excee¢ 
the amount transacted byany of the Scottish 

Just Published, 40 pp. 8vo. Price rs. 

On COLD as a CAUSE of DISEASE.— 

President’s Address to the Nottingham Medico-Chirurgical Soc iety. By 

W. H. RANSOM, M.D., F.R.S., F.R.C.P ; 


Life Offices. 
83 KING WILLIAM STREET, E.c. 
WILLIAMS & NORGATE, 14 unens Street, Covent Garden, 
*London; and 20 South Frederick Street, E Gahengh. 











THIS DAY, 36 pp., in Color nial Wrapper, Pric e Fourpen 


AN INDICTMENT OF DARWIN. By 
Retietene — Chapter I. Historical Counts. Chapter I] 


FREETHOUGHT PUBLISHING COMPANY, 63 Fleet Street, E.C 








On M: ARCH 26 will be Published, Price ‘tm Shilling 8vo, with Twe 
engravings, Part 1 of 


AN ILLUSTRATED MANUAL OF 
BRITISH BIRDS. 


By Hi Aspen A alates 9. F.L.S., F.Z.S., &c., Edit of the 7 
Fourth Volumes of Yarrell’s “ History of British Bir ds.” | 








leted in about Twenty Monthly Parts. Prospectus on applica 
& JACKSON, 1 Paternoster Row (Successors to Mr. VAN 
V OORST). 
MINERAL Collection for SALE in Two 


SPLENDIDLY made CABINETS. 


MR. HENSON has for Sale a very large and fine Collectior 
of Minerals and Fossils (mostly Minerals), contained in Tw 
extremely well- mr 9s nn each Cabinet consisting of 27 
drawers (19 x x 34). 

The dean was am by an Trish Gentleman MANY YEARS 
AGO, and contains examples from a number of Irish and « 
localities not now to be obtained. 

On View. 

SAMUEL HENSON, 

277 STRAND, LONDON, 
Established 1840.] Opposite Norfolk Street. 








[Established 1%¢ 





On the rstof every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTEN, F.L.S., British Museum. 


ConTENTS :—Original Articles by leading Botanists.—Extracts, as 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News~ 
Proceedings of Societies. 

Price rs. 3a. Subscription for One Year, payable in advance, 125. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGIST’ s MONTHLY 
MAGAZINE. 
| Price Sixpence, Monthly, 24 pages 8vo, with occasional Illt 
Conduc nay by C. G. Barrett, J. W. Douctas, W. W. Fi 


L.S., R. McLacutan, F.R.S., E. Saunpers, F.L S., and 
| H. T. STAINTON, F.R.S. 





icles and 


This Magazine, commenced in 1864, contains standard art saat 


on all subjects connected with Entomology, and especially on the 
the British Isles. . 

Subscription—Six Shillings per Volume, post free. The volumes 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets: the succee 
volumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors) 
t Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the a 

adress. 


‘ 























388 


NUALLY 


i 6} MIL. 
the New 
exceeded 

e Scottish 


, EC. 





SE,— 


ciety. By 


arden, 


, By 


hapter II. 


reet, E.C, 





th Twenty 


OF 





pplication 


Mr. VAN 


ollection 
| in Two 
ng of 27 


NY YEARS 
ind other 


IN, 


lished 154. 


——$$—$———— 


1. 


xtracts, asd 
cal News- 


, 128. 


, E.C. 
THLY 


strations 


"LER, MA 
., and 


es and not 
he Insects® 


olumes o* 
e succeed 
ccessors) 


at the abo 








March 15, 1888] NA TURE ie 





BEXHILL-ON-SEA, NEAR ST. LEONARD’S, SUSSEX. 


For BUILDING LAND AND HOUSES 
Apply to MESSRS. F. ESAM & CO., 


ESTATE AGENTS AND SURVEYORS, 
1 STATION ROAD, BEXHILL-ON-SEA. 


Register sent Post Free on Application, 


’ 





Ss. Wi. STOuw xr. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


* Bottles charged 2/- per doz., and allowed at the same rate if returned; but they 
must be paid for with the Beer, = | 
z Neither sugar, saccharum, nor any of the many new Brewing Materials are used in § 
Sle the manufacture of the ‘‘S. N.” Stout; it is Brewed entirely from the finest Malt and § 
i’ Hops; it is, too, more hopped than Stout is generally; therefore, besides being very 
nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing, or § 
anyone requiring a good strengthening beverage. It is a ‘Sound Nutritious” Tonic, 
and very much recommended by Medical men. 


WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 


F. H. BUTLER, M.A.0xon., A.R.S.Mines, &c., RICHARD ANDERSON & Co 
NATURAL HISTORY AGENCY, | pemnit'itut as oosee” cseedtamalited ts 
148 BROMPTON ROAD, LONDON, S.W., 


Manufacturers and Erectors of every description of 
NEAR THE BRITISH NATURAL HISTORY MUSEUM. 





"3 


Blowpipe apparatus and reagents; sets of chips for blowpipe analysis ; 
round and rectangu i t 





r glass-topped boxes of new design and extra strength ; 
card trays of any size or pattern to order ; geological hammers, special make, 
from 1s. 6d. to 4s. 6d. ; chisels ; microscopical glass slides and cover-slips of 
various qualities, also micro. post and rack boxes in plain and polished pine ; 
cabinets in stained deal from 12s., and in mahogany from 17s. 6d. | 

A fresh series of the porcellanous Foraminifera now on view. 


JAMES R. GREGORY, | 


Mineralogist and Geologist. | 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS | 
| 






ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL — 101 LEADENHALL STREET 





LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. | 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY INLONDON. NEW LISTS | 
NOW READY. 








Telegrams—"*TONNERRE LONDON.” 





New Catalogue of Mineral Specimens | 
‘atalogue of Mineral Specimens, — | NORTH BRITISH AGRICULTURIST, 
Arranged for the Selection of Single Specimens, &c., with Prices. Also | the chief Agricultural Journal in Scotland, circulates extensively among 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus. Landowners, Farmers, Resident Agents, and others interested in the 
Collections, Hammers, and Microscopic Sections of Rocks. management of land throughout the United Kingdom. 


And . - ° : | 
may be had post tres. on application at the Repesitery and Museum, The AGRICULTURIST is published every Wednesday afternoon in time 





88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. | for the Evening Mails, and contains Reports of all the principal British and 
Se ee | Irish Markets of the week. 
Thespecialattention of Land Agents is directed tothe AGRICULTURIST 
MADE WITH BOILING WATER. as one of the best existing papers for Advertising Farms tobe Let and Estates 
| for Sale. 


5 Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. ; 
Price 3¢. By post 34d. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 


GRATEFUL—COMFORTING. London, E.C. Money Orders payatle to C. and R. ANDERSON. 
C O e O A | SECOND EDITION. 
| GRIFFIN’S 
MADE WITH BOILING MILK. an CHEMICAL HANDICRAFT. 


= AN PRICE 4s. 7¢. POST FREE. 
UCONN Ty eAturere A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 











ms BAD LEGS, BAD BREASisS, OLD WOUNDS, SORES -" Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
LCERS. If effectually rubbed on the Neck and Chest, it cures Most Complete and Cheapest List of Apparatus. 


| JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 


GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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Guaranteed : + QO Guaranteed 
PURE VL A SOLUBLE 


A Few Good Reasons Why it Enjoys such World-Wide Popularity. 


It is guaranteed to be Pure Cocoa. It contains A me delicious aroma, of |\Itisa + geniite athunlen t, ond onateias 
Iti ’ e natural article thout the ag unger and bodily fatigue. 
# Soluble in Bolling Milk or Water excessive proportions of fat. In the whole process of nanufactur- 
It is not reduced in value by the addi- ing Cadbury’s Pure Cocoa, the 
tion of Starch, Sugar, &c. It is delicious, nutritious, digestible, automatic machinery employed 
It is specially rich in flesh-forming comforting, and a refined beverage obviates the necessity for its being 
and strength-sustaining principles. suitable for all seasons of the year. once touched by the human hand. 


PRECAUTION AND WARNING. 


Capsvry Bros. caution the Public against those Dutch Cocoas and their English imitations, sold as pure Cocoa, to which about 4 per cent. of Alkal* 
and other agents are added, to give apparent strength to the liquor, by making it a dark colour. This addition may be detected by the scent when atin 
is freshly opened. No Cocoa can be stronger than Cadbury’s, which is guaranteed ABSOLUTELY PURE. P 

. Always ask for Cadbury's Cocoa, Always examine your purchase. See that you have not been induced to accept an imitation, and be wary ° 
yp, art and drugged preparations offered as pure Cocoa. Anything of a medicated character associated with Cocoa proclaims it at once t0 
e an imposture, 


PARIS DEPOT: 90 FAUBOURG ST. HONORE. 


Printed by RicHarp Cray anp Sons, at 7 and 8 Bread Street Hill. Queen Victoria Street, in the City of London, and Putlished by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—THurspay, March 15, 1388. 
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‘** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 
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R. & J. BECK’S 
MICROSCOPE, 


“THE STAR.” 


N E W 


PRICES. Ltd 
Stand, with 1-in. Ovject- 
glass and 1 Eye-piece ... 2 2 0 


Stand, with 1-in. and }-in. 
Chect-miames... ... .. § FS O 


Stand, with 1 Eye-piece, 4-in. 
and  %-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
So a ee ae ee 


440 


Full Descriptive Pamphlet sent on 
Application to 


R.&J. BECK, 68 Cornhill London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 


THE NEW LANTERN MICROSCOPE 
OXVHYDROGEN oR Evectrric Licurt. 
(Wright and Newton's Patent.) 
SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 
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han Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
E agicLantern Slide ; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Pole magnified 2,500 diams. Is also the most perfect projecting Micro- 

Olariscope made. Particularsand Report of Royal Microscopical Society 


2n application. cientaletieniinctstindatnmatmtatninitin 

NEWTON & CO., 
- Opticians To THE QUEEN AND THE GOVERNMENT 
AKERS OF EVERY DgsCRIPTION OF SCIENTIFIC AND PHYSICALAPPARATUS 
Cotuecgs, InstiTuTIONS, &c. SPECIAL OPTICAL APPARATUS FOR 
OLARISCopy, SPECTROSCOPY, &C., FOR SCREEN PROJECTION. 
Full Illustrated Catalogues 6 Stamps. 

3 FLEET STREET, LONDON. 





OUR EYES. 


Just Published. Sixth Edition. Eleventh Thousand. Revised 
and Enlarged, with Three New Chapters, an Appendix, and 
Additional Illustrations. 


OUR EYES, and HOW to PRESERVE 
THEM FROM INFANCY TO 
OLD AGE. 

WITH SPECIAL INFORMATION ABOUT SPECTACLES. 


By JOHN BROWNING, F.R.A.S., F.R.M.S., &. 


With 58 Illustrations. Price 1s8., Cloth. 


** This little book can do only good into whatever hands it finds its way 
I only wish I could get it into the hands and heads of every schoolmaster 
in the kingdom, and so stop at its source an evil which is growing at such 
a portentous rate as to threaten to make us in another generation as short- 
sighted as the Germans.” —7'ruth. 


CHATTO & WINDUS, Piccadilly, LONDON, wW., 


AND ALL BOOKSELLERS, 
Sent free for ts. 2d. by the Author, JOHN BROWNING, 63 Strand 
London, W.C. 


NEGRETTI & ZAMBRA’S | 
ELF-REGISTERING THERMOMETERS. 








Free by Post. 





Illustrated Price-Listse, 


= BESS SES ee * 

NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bel 
when the temperature in greenhouse falls below or exceeds the point at whicu 
injury would be caused to plants, &c. 

It also indicates the present temperature as an ordinary thermometer. 

The bell can be placed in the gardener’s cottage, or at any other conveniert 
spot. Price, including bell, battery, thermometer, and 50 feet of doubie 
connecting wire, £1 10s. 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE’ QuEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. ‘ 
N, and Z.’s Large Illustrated Catalogue 12co Engravings. Price 5s. 6d. 
Teiephone No. 6583. 
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PRELIM. SCIENTIFIC M. B., LONION. 
BIOLOGY. 


Twenty Lectures and forty days’ Practical Work curing the Summe™ 
Session. under the direct ion of Prof. RAY LAN KESTER, ~F.R S., espe- 
cially arranged f.r the above Curriculum. 


Open to all RIL gy whether entered at a Medical School or unattached. 
Commence APRIL 
Admission up to fir ms week of May. 





For further particulars, apply to the SecreTrary, University College 
London. 
WANTED, a Situation as LIBRARIAN 
or CURATOR. Can be strongly recommended by several Gentlemen. 
—Address, M. Forp, 6 Park Hill Cottages, Torquay. 





AMAN UENSIS.—Young Scotchman (23), 


who intends studying Medicine in a year or two, desires Engagement as 
AMANUENSISorotherwise toa Scient st orGentleman travelling abroad 
qoennet. —Address M. I. P., Philosophical Institution, Edinburgh. 


SCHOOL, HERTS, 








BERKHAMSTED 


8 ag: ot rom Euston.—Good Sct volarships and Exhib‘t'ons. Labora- 
, Carpen‘ers’ and Engineers’ Workshops. Two V acancies for next 
San (APRIL 19) in Science Master’s Boarding-house. Special ad- 
vantages for Boys intended for Medical Profession or Scientific Pur- 
suits.—Full particulars on applica ion to Mr. Lecc, Elm House, 


Berkhamsted. 


TO BIOLOGISTS.—Well- preserved Speci- | 


mens fixed by osmic or sulpho-picric, &c., or diving, by arrangement. 
Grantia, Sycon. Leucos »lenia. Sarsia, Rhizostoma, Alcyonium, Actinia, 
Peachia, Antedon, Ophiura, Asterina, Spatangus, Echinus, ‘Synap ta, 
Planaria, Nemertes, Aphrodita, Polynoe, Marphysa, Nereis, Sagitta, 
Chetopterus, Lepas, Apus, Neb alia, Mysis, Palamon, Cancer, 
Nymphon, Lutraria, Haliotis, Aplysia, Fiona, Sepia, Sepiola, Ascidia, 
Clavelina, Fragarium, Botryllus, Balanoglossus (‘‘ Sarniensis,’ 

Keeh.), Amphioxus, Lepadogaster, &c., at very moderate charges. 
Also, Micro-mounts, and Cabinet Specimens in every branch. nal. 
SINEL, Cleveland Road, Jersey.—Lists on application. 


BACTERIOLOGICAL AND HISTOLOCICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 
Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 
34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 
Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 
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FRY’S 


Pure Concentrated 


i COCOA 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Inkis used. It has been adopted in 
the principal Banks, Public Offices, 4 Railway Companies throughout 
Irelan 





for a Sample 


and Copy of]| 
Testimonials. 








Ask your Grocer 





It writes almostinstantly full Black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 


Flows easily fromthe Pen. 
Blotting-paper may be applied at the 
moment of writing. 


Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate | 
Street ; and to be had of ail Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
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“LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Wh» last week sent to his subscribers Argulus foliaceus, with sketch and 
description. He also sent out Desmids, Melicerta ringens, Stephanoceros, 
Cordyl »phora lacustris, Trout Fry, Volvox globator ; also Ameeba, Fiyds ~ 
Vorticella, Crayfish, and other Specimens for (Huxley and Martin's) Biolog 
Laboratory work. 

Weekly announcements will be made in this place of Organisms T. RB, 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s, 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, rs.each. 








DAL AWARDE D 


NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 
REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C.,, 
or 4 ROYAL EXCHANGE. 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c 


The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 


MOORE BROTHERS, 


Osteologists, &c., &c., 


INVENTIONS EXHIBITION—GOLD MED 


DENT’S 
WATCHES. 








| 15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL 


Agents to the Science and Art Department. 


Skeletons, Disarticulated Skulls, Skeletons, and Crustacea, 
Injected and other Dissections, &e., &c. 
Prices quoted for any Series of Preparations illustrating any of the well- 


Models, 


| known text-books, 


Awarded Seven Medals and Five Diplomas 


F. H. BUTLER, M.A.0xon,, A.R.S.Mines, &c, 
NATURAL HISTORY AGENCY, 





'148 BROMPTON ROAD, LONDON, &.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Blowpipe apparatus and reagents; sets of chips for blowpipe analysis 
round and rectangular glass-topped boxes of new design and extra strength ; 
card trays of any size or pattern to order ; geological hammers, special mz 
from ts. 6d. to 4s. 6d. ; chisels ; microscopical glass slides and cover-slips of 
various qualities, also micro. post and rack boxes in plain and polished pine; 
cabinets in stained deal from 12s , and in mahogany from 17s. 6¢. 

A fresh series of the porcellanous Foraminifera now on view. 


MINERAL Collection for SALE in Two 
SPLENDIDLY made CABINETS. 


MR. HENSON has for Sale a-very large and fine Collection 
of Minerals and Fossils (mostly Minerals), contained in Two 
extremely well-made Cabinets, each Cabinet consisting of 27 
drawers (19 x 174 x 3}). 

The collection was made by an Irish Gentleman MANY YEARS 
AGO, and contains examples from a number of Irish and other 
localities not now to be obtained. 

On View. 

SAMUEL HENSON, 

277 STRAND, LONDON, 
Established 1840.] 








Opposite Norfolk Street [Established 184° 
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GEOGRAPHICAL WORKS BY ELISEE RECLUS. 


Translated and Edited by Prof. A. H. KEANE. In Imperial 8vo Volumes, One Guinea each. 





PHYSICAL GEOGRAPHY. Vol. I—The Earth. A Descriptive History of the 
Physical Phenomena of the Life of our Globe. With 24 Coloured Maps and about 250 Engravings. Vol. I1.—The 
OCEAN, ATMOSPHERE, and LIFE. With 28 Coloured Maps, and about 250 Engravings, 

TIMES. —‘‘ We have probably, on the whole, the most complete, detailed, and systematic account of the great facts in physical 
geography to be found in any single work. . . . The numerous illustrations and maps are very beautiful and all appropriate.” 

ATHENZUM.— “A more attractive work on physical geography has rarely been written.” 

SATURDAY REVIEW.—“ Two volumes which ought to be a mine of information to teachers as well as to the general 
reader, . . . We commend them heartily to the study of teachers desirous of rising above the old unprofitable level. They abound 
with excellent maps and illustrations,” 

SPECTATOR.—“ We cannot pretend to be able to estimate the scientific value of these truly wonderful and delightful volumes. 
. .» They are already well-known and valued contributions to the recognized body of scientific authority. . . . They will be 
delightful and entertaining reading to all those who, while not pretending to anything that can fairly be called scientific knowledge, 
can appreciate the wonders in common things which science has shown us, and can take an intelligent interest in the mode in which 
this knowledge has been arrived at. . . . / As we turn through these volumes again, we feel it impossible to do anything like justice 
to their interest in the course of an article like the present, even by quotation.” 


THE BRITISH ISLES: General Features, Topography, Statistics, Government, 


and Administration. Illustrated with Numerous Engravings, Diagrams, and Coloured Maps. Imperial 8vo. £1 Is. 


THE GEOGRAPHY OF EUROPE. |THE GEOGRAPHY OF ASIA. In| THE GEOGRAPHY OF AFRICA. 

In 5 vols. Imperial 8vo, each Volume 4 vols. Imperial 8vo, each Volume | Now Publishing. Imperial 8vo, each 

ZU Is. , £1 Is. } Volume £1 Is. 

ATHE NZUM.—* A work like that by M. Reclus ought to be at the command of every schoolmaster who is called upon to 
teach geography. . . . The work is so replete with information and so admirably illustrated that there is no book that can at all 
compare with it.” 

TIMES.—“ A work of the highest scientific value and of real literary merit, which has already taken its place as the standard 
authority on its wide subject. . . . For anyone wishing to have a knowledge of each of the countries treated of, no better work 
could be obtained. 

MORNING POST.—‘ Will, when completed, be one of the most entertaining and useful of books. . . . They also supply a 
geological and historical record of each country, with an account of the forms of government and religion, and other interesting 
details with regard to the general condition of the people.” 


Lonpon: J. S. VIRTUE AND CO. (LIMITED), 26 IVY LANE, E.C. 





| On MARCH 26 will be Published, Price One Shilling, 8vo, with Twenty 

| Engravings, Part 1 of 

| AN ILLUSTRATED MANUAL OF 

BRITISH BIRDS. 

3y HOWARD SAUNDERS, F.L.S., F.Z.S., &c., Editor of the Third 
and Fourth Volumes of Yarrell’s ‘‘ History of British Birds.” Fourth 
Edition. 

To be completed in about Twenty Monthly Parts. Prospectus on application 


GURNEY & JACKSON, 1 Paternoster Row (Successors to Mr. VAN 
VOORST). 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 2ss. ; 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 








NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 








ee STAN LEY jae 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

y of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
- F Illustrated Price List Post Free. 
Exe F. Ss. obtained the only Medal in the Great Exhibition of 1862 for 
Gov: 7 of Construction of Mathematical Instruments, and the only 
per sar ag in the International Inventions Exhibition 1885 for Mathe- 
Ic. ork, Silver Medal, Architects’ Exhibition, 1836. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


managementof land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The special attention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable inadvance, 14s. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 


| London, E.C. Money Orders payable to C. and R. ANDERSON. 





In Casks, 12/6 per 9 gals. In B 


* Bottles charged 2/- per doz., and allowe 
must be paid for with the Beer. 


c 
eS 
= 
) 
“Ss 
= 
=) 
~; 
“ 
~ 
S/: 
~ 


and very much recommended by Medical men, 





THE “HALF-GUINEA” ALE 


Ss. Wi. STow sz. 


Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
@ the manufacture of the ‘S. N.” Stout; it is Brewed entirely from the finest Malt and § 
Hops ; it is, too, more hopped than Stout is generally; therefore, besides being very 
nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing, or 
anyone requiring a good strengthening beverage. It is a “‘Sound Nvstritious” Tonic, 


WALTHAM BROTHERS, 


ottle, 3/3 per doz. Impl. Pts.* 
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PROFESSOR TAIT’S WORKS. 


I. 
In Crown 8vo, Cloth. Price 6s. 


LIGHT. 


Contents: Sources of Light—Theories of Light—Propagation of Light— 
Speed of Light—Reflection of Light—Refraction of Light—Absorption and 
Fluorescence —Interference—Double Refraction and Polarization, &c., &c. 


II. 
In Crown 8vo, Cloth. Price 7s. 6d. 


PROPERTIES OF MATTER. 


Contents: Introductory—Some Hypotheses as to the Ultimate Structure 
of Matter—Examples of Terms in Common Use as applied to Matte:— 
Time and Space—Impenetrability, Porosity, Divisibility—Inertia, Mobility, 
Centrifugal Force —Gravitation—Preliminary to Deformability and Ela-ti- 
city—Compressibility of Gases and Vapours—Compression of Liquids— 
Compressibility and Rigidity of Solids—Cohesion and Capillarity—Diffusion, 
Osmose, Transpiration, Viscosity, &c.—Aggregation of Particles. 


By P. G. TAIT, M.A,, Sec. R.S.E., 


Formerly Fellow of St Peter’s College, Cambridge ; Professor of Natural 
Philosophy in the University of Edinburgh. 


Edinburgh : ADAM & CHARLES BLACK. 








PuBLISHED BY WILLIAMS & NORGATE, LOoNDon ; 
CARL WINTER, HEIDELBERG. 


FLORA of the HAWAIIAN ISLANDS: 
A Description of their Phanerogams and Vascular Cryptogams. By 
WM. HILLEBRAND, M.D. Annotated and Published after the 
Author’s death by W. F. HILLEBRAND. 8vo,4 Maps. Price 25s. net. 

The Author, who resided for many years in the Sandwich Islands, devoted 
the last years of his life to compiling this Flora. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London; 
and 20 South Frederick Street, Edinburgh. 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 EssEx STREET, STRAND. 

Their last published Catalogue is 
No. 87. ICHTHYOLOGY: Natural Histc ry and Culture of Fishes ; Fisheries, 
Angling, Aquaria. REPTILIA and AMPHIBIA. GENERAL ZOO. 
LOGY : Ancient Works, Biographies. Classification, Darwinism, Manuals, 
Periodicals, Transactions. ANATOMY: Physiology, and Embryology. 
SUPPLEMENT of Works in Conchology, Entomology, Astronomy, 

Jotany. Price 6d., PostaGE FREE. 











CLARENDON PRESS NEW BOOKS. 


COMPLETION of Prof. PRESTWICH’S “GEOLOGY.” 


GEOLOGY: CHEMICAL, PHYSICAL, AND STRATI- 
GRAPHICAL. By J. PRESTWICH, M.A., F.R.S., Professor of 
Geology, Oxford. Royal 8vo, Cloth, with Maps and Illustraticns, Vol. 
I., Chemical and Physical, 25s. Vol. 1]., Phy-ical and Stratigraphical, 
with New Geological Map of Europe, 36s. [Just published. 

This work is a general treatise on Geology adapted both for elementary 
and advanced students. fol. I. treats of questions in chemical and 
physical Geology, and special attention is paid to such subjects, among 
others, as hydro-geology, the geological bearings of the recent Deep-Sea 
Explorations, volcanic action, joints, mineral veins, the age of mountain 
ranges, and metamorphism. Vol. II. treats of stratigraphy and pale. 
ontology, and touches upon various theoretical questions. The author 
advocates the non-uniformitarian_wiews of geology. 

*,* The Map of Europe, on Roller, or in Cloth Case, separately, 5s. 

“Stands out from the long range of modern treatises.””—Academy. 

PART I. OF A NEW SCHOOL GEOGRAPHY. 

GEOGRAPHY for SCHOOLS. By ALFRED HUGHEs, 
M.A., Assistant Master at Manchester Grammar School. 

Part I. PRACTICAL GEOGRAPHY. With Diagrams. Crown 8vo, 

Cloth. price 2s. 6d. [Just ready. 

This ‘* Practical Geography” includes the consideration of many classes 
of problems which are not usually treated at school. 

© Introduces a wholly new system of teaching this branch of education 
It ought tocreate a revolution in the geographical education of many 
schools.” —Scotsman. 

“A clear exposition of the elements of mathematical geography. The 
pupil is shown the power and pleasure of knowledge, as well as the simplest 
way to its acquisition.” —Pall Mall Gazette. 

SEQUEL TO NIXON'S ‘EUCLID REVISED.” , 

GEOMETRY IN SPACE, Containing Parts of Euclid’s 
Eleventh and Twelfth Books, and some Properties of Polyhedra and 
Solids of Revolution, with Exercises. Edited by R. C. J. NIXON, 
M.A., Mathematical Master of the Royal Academical Institution, 
Belfast. Crown 8vo, Cloth, 3s. 6d. (Just published. 

EXERCISES IN PRACTICAL CHEMISTRY. Vol. I. 
ELEMENTARY EXERCISES. By A.G. VERNON HARCOURT, 
M.A, and H. G. MADAN, M.A. _ Fourth Edition, Revised-and 
Enlarged. Crown 8vo, ros. 6d. 

“* One of the most useful books on Practical Chemistry that has ever been 
written, and we can mst heartily recommend it.”—/ournal of Education. 
A TEXT-BOOK OF ALGEBRA (with Answers to the 

Examples). By W. STEADMAN ALDIS, M.A, University College, 
Auckland, New Zealand. Crown 8vo, Cloth, 7s. 6d. 
Full Clarendon Press Catalogues free on application. 
London: HENRY FROWDE, Clarendon Press Warehouse, 
Amen Corner, E.C. 


Post Free, One Shilling. 


THE INCREASE OF CANCER IN ENGLAND, 
AND ITS CAUSE. 
A LETTER TO THE REGISTRAR-GENERAL. 


By JOHN FRANCIS CHURCHILL, M.D. 
DAVID STOTT, 370 Oxford Street, W. 








NEW BOOK BY RICHARD A. PROCTOR. 


Part I. Now Ready. 


Price 2s. 6d. 


OLD AND NEW ASTRONOMY. 


By RICHARD A. PROCTOR. 


This work will be completed in twelve Monthly Parts and a Supplementary Section. 
cuts, and two plates, or one large folding plate. Thus the complete volume will contain, with index, preface, 


In each there will be sixty-four pages, imperial octavo. many 
&c., about 800 pages and abundant illustration. 


The pr.ce of each Part will be 2s. 6d. ; that of the Supplementary Section, containing tables, index, and preface, 1s. The price of the complete work, in 


cloth, 36s. 


The chief object of the volume thus announced is to present in popular yet scientifically sound form those views of the heavenly bodies which are 
included in what, in his last poem, Tennyson calls the “ New Astronomy.” The life-histories of worlds and suns will be dealt with; the planets will be 
studied as illustrating the stages of our own earth’s life, while the record of our earth will be considered as illustrating the life-histories of the planets. The 
sun will be studied as the one star we can examine, and thus as telling us all we know in detail about the nature of other suns; and the stars will be 
considered as throwing light on the probable past and future of the ruling and life-giving centre of the solar system. 

*,* Complete Prospectus will be sent on application. 


London : 


LONGMANS, 


GREEN, & CO. 





PERKEN, SON, & RAYMENT 


Manufacture tor the Trade ONLY 


CAMERAS, LENSES, 


Magic Lanterns, 
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Apparatus for Enlarging, id 


99 HATTON GARDEN,‘LONDON, E.C. 
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Diary of Societies. 


LONDON. 


THURSDAY, Masxcu 22. 


1ETY, at 4.30.—The Chemical Composition of Pearls: Dr. G. 

Reva Soon Ss, a Harald S. Harley.—On the Skull, Brain, and 
Auditory Organ of a New Species of Pterosaurian (Scaphognathus 
Purdoni) fron the Upper Lias, near Whitby, Yorkshire: E. T. Newton. 
—On the Vertebral Chain of Birds: Prof. W. K. Parker, F.R.S.— 
Second Preliminary Note on the Development of Apteryx: Prof. T. J. 
Parker.—The Atoll of Diego Garcia and the Coral Formations of the 
Indian Ocean: G. C. Bourne. 

Society OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—On 
Electrical Stress: Prof. A. W. Riicker, F.R.S., and C. V. Boys. 

Royat INSTITUTION, at 3.—Microscopical Work with Recent Lenses on the 
Least and Simplest Forms of Life: Rev. W. H. Dallinger, F.R.S. 


FRIDAY, Marcu 23. 


LnsTITUTION OF CivIL ENGINEERS, at 7.30.—Principal Types of American 
Swing-Bridges : Henry W. Hodge. ; 7 j j 
Rovat INSTITUTION, at 9—A Lecture with, and without, Point: Sir 

Frederick Bramwell, F.R.S. 


SATURDAY, Marcu 24. 


Essex Fieip Civs, at 7.—The Essex Shore and Marshes of the Thames: 
F. C. J. Spurrell. A as 
Royat INSTITUTION, at 3.—The Modern Drama—English: William 

Archer. 


SUNDAY, Marcu 25. 


Sunpay Lecture Society, at 4.—Heaven and Hell; the Sufficiency of 
this Life: Wm. Henry Domville. 


MONDAY, Marcu 26. 


Rovat GEOGRAPHICAL SociETy, at’ 8.30.—A Naturalist’s Explorations in 
the Solomon Islands : C. M. Woodford. 

Society or Arts, at 8.—Alloys: Prof. W. Chandler Roberts-Austen, 
F.R.S. 


INSTITUTE OF AcTUARIES, at 7.—Mortality among Assured Lives in the 
West Indies: G. F. Hardy and H. J. Rothery. 


TUESDAY, Marcu 27. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—On the Akkas : Capt. Sir Richard 
F. Burton, K C.M.G. 

Society or Arts, at 8.—The Panama Canal : J. Stephen Jeans. 

INSTITUTION OF CiviL ENGINEERS, at 8.—Kconomy Trials of a Non- 
condens:ng Steam-Engine—Simple, Compound. and Triple: P. W. 
— (Discussion.)—Compressed Oil-Gas and its Applications ; Arthur 

yres. 
WEDNESDAY, Marcu 28. 


GeoLocicaL Society, at 8.—On some Eroded Agate Pebbles from the 
Soudan: Valentine Ball, F.R.S.—On the Probable Mode of Transport of 
the Fragments of Granite and other Rocks which are found embedded in 
the Carboniferous Limestone of the Neighbourhood of Dublin: Valentine 
Ball, F.R.S.—The Upper Eocene, comprising the Barton and Upper Bag- 
shot Formations: J. Starkie Gardaer and Henry Keeping; with an 
Appendix by H. W. Monckton. 

Cuemicat Society, at 8.—Anniversary Meeting.—President’s Address.— 
Election of Office-bearers. 


RICHARD ANDERSON & CO.,, 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 





Manufacturers and Erectors of every description of 






ELECTRIS BELLS, 

SPEAKING-TUBES, &c, &c., 

CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL a. 101 LEADENHALL STREET 
LOND 


Telegrams—"* TONNERRE LONDON.” 


NATURE clxv 








SUBSCRIPTIONS TO “NATURE.” 


s. 
WOME: sk. ea 6 oe ee Se ee 
Half-yearly . 2. 2. 2 ee we eo eh ew oo oO SG 
CN ss tes Crh bce me eee 


Tothe United States, the Continent, &c. :— 


s. 
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NEE 6. 6-6 jacecere: Ga woe ee ee 
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To India, China, and Japan :— a 
s. . 

i. Ree Oe ee ee ee es 
ae ae ee ere oe 
OMNES 4 8 ow ee ee ee 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s, 6d. 9d. per nae after. 


One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column... . . 1 15 
Half a Page, ora Column. ....+.+.3 § 
WEE WE 6 46 6 kw Bee se ee 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFoRD STREET, STRAND, W.C. 


Horse ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


coon 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. I., U.S.A, 
SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7€@. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 





Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anv SONS, 22 GARRICK STREET, 
LONDON, W.C. 


OUR MORALITY AND THE MORAL 
eee Fino BEALE, F.R.S., Professor of Medicine 
in King’s College, London. 


J.& A. CHURCHILL. 
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DIAGRAMS FOR LECTURES, DRAW. | 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND | 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 





| 
| 
| 
| 
| 
| 
| 
| 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR | 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK §S 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGE 

STOCK AND GREATEST VARIETY INLONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 












Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus. 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FiTzROY SQUARE, LONDON. 





MADE WITH BOILING WATER. 


EPPS’S — 


CRATEFUL—COMFORTINC. 


COCOA | 


MADE WITH BOILING MILK. 


On the rstof every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


ConTEenTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


HOLLOWAYS OINTMENT eset 


INFALLIBLE 

REMEDY 
For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and) 
ULCERS. If effectually rubbed on the Neck and Chest, it cures! 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for| 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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THE ENTOMOLOGIST’S MONTHLy 
MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations, 


Conducted by C. G. Barrert, J. W. Douctas, W. W. Fow er, M.A 
F.L.S., R. McLacuzan, F.R.S., E. Saunpers, F.L. . 
H. T. Stainton, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and not 
on all subjects connected with Entomology, and especially on the Insects o 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

‘ols. I. to IX. ros. each to purchasers of complete sets : 
volumes may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. . 


he 3.—Communications, &c., should be sent to the Editors at the above 
a‘idress. 


S., and 


The volumes con 


the succeeding 


On the 1st of every Month, Price Sixpence. 


THE ENTOMOLOGIST: 

AN ILLUST ATED JOURNAL OF BRITISH ENT )MOLOGY 

Edited by Jonn T. CarrINGTON, 
With the Assistance of 
FREDERICK Bonp, F.Z.S. RICHARD SouTH. 
Epwarop A. Fitcn, F.L.S. J. JENNER WEIR, F.L.S. 
F. BucHANAN Wuire, M.D. 

Contains Articles by well-known Entomologists on all branches of th 
Science; on Insects injurious or beneficial to Farm or Garden; Notes 
Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. , 

Woopcurt ILLusTRATions and occasional LITHOGRAPHED and Curono- 
LITHOGRAPHED PLarTEs. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
THE ZOOLOGIST : 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., member of th 
British Ornithologists’ Union ; contains— 





Original Articles by well-known naturalists in every branch of zoology 
habits of animals; arrival and departure of migratory birds ; occurrence o 
rare birds; distribution and migration of British fresh-water fish ; new « 
rare marine fish; local aquaria; British reptiles; British land and fred 
water mollusca, with remarks on the haunts and habits of the species; ax 
other matters of general interest to those who delight in natural histon 
Reports of the Linnean, Zoological, and Entomological Societies. Reviey 
of natural history books. Occasional translations from fereign zoologic: 
journals of important and interesting articles in various branches of zoology 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE “HANSA,” 


Published since 1864 in Hamburg, is the only independent professional paper 








| in Germany dedicated exclusively to Maritime Objects. Essays, Critiques 


Reviews, Reports, Advertisements. Strict eye kept upon the developmet 
of Maritime Affairs in every respect. Every second Sunday one Number is 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price 12s. for twelr 
months. Advertisements 42. a linewidely spread by this paper; considerabk 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer an 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FREEpEN. MR 
Hamburg, Alexander Street, 8 





> oe Ds. ie ee Se 


WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— | 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL, 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L, F. HELMHOLTZ. 





SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 55. cach, 
the Set of 24 Portraits in a Handsome Portfolio for £6 55. od., carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable te MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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MESSRS. MACMILLAN & GO0,.8 PUBLICATIONS. 


NATURAL PHILOSOPHY. 


On Sound and Atmospheric Vibrations. 
With the Mathematical Elements of Music. Designed for the Use of 
Students in the University. By Sir G. B. AIRY, K.C.B., formerly 
Astronomer-Royal. Second Edition, Revised and Enlarged. Crown 
8vo. 95+ | . _ 

A Treatise on Magnetism. Designed for 
the Use of Students in the University. By the same Author. Crown 
8vo. gS. 6d. 


Gravitation: an Elementary Explanation of | 


the Principal Perturbations in the Solar System, By the same Author. 
Second Edition. Crown 8vo. 7s. 6d. . j 
Elementary Applied Mechanics. Being the 
simpler and more practical Cases of Stress and Strain wrought out indi- 
vidually from First Principles by means of Elementary Mathematics. 
by T. ALEXANDER, C.E., Professor of Civil Engineering in the Im- 
perial College of Engineering, Tokei, Japan. Crown 8vo. Part I. 4s. 6d. 
Elementary Applied Mechanics. By Thomas 
ALEXANDER, C.E., Professor of Engineering in the Imp-rial Col- 
lege of Engineering, Tokei, Japan; and ARTHUR WATSON THOM- 
SON, CE., B.Sc., Professor of Engineering at the Royal College, 
Cirencester. Part II. ‘TRANSVERSE STRESS ; upwards of 150 Diagrams, 
and 200 Examples carefully worked out. Crown 8vo. _ ros. 6d. 
Experimental Mechanics. A Course of 
Lectures delivered at the Royal College of Science for Ireland. By Sir 
R. S. BALL, M.A., Astronomer-Royal for Ireland. Crown 8vo. 
[New and Cheaper Edition in the press. 
Four-Figure Mathematical Tables. Com- 
prising Logarithmic and Trigonometrical Tables, and Tables of Squares, 
Square Roots, and Reciprocals. By J. T. B)T’TOMLEY, M.A., 
F.R.S.E., F C.S., Lecturer in Natural Philosophy in the U niversity of 
Glasgow. 8vo. 2s. 6d. ; . 
The Science of Weighing and Measuring, 
AND THE STANDARDS OF MEASURE AND WEIGHT. By 
H. W. CHISHOLM, Warden of the Standards. With Numerous 
Illustrations. Crown 8vo. 4s. 6d. Nature Series. 
Mechanical Theory of Heat. By R. Clausius. 
Translated by WALTER R. BROWNE, M.A., late Fellow of Trinity 
College, Cambridge. Crown 8vo. tos. 6d. 
Applied Mechanics : An Elementary General 
Introduction to the Theory of Structures and Machines. By JAMES 
H. COrTERILL, F.R.S., Associate Member of the Council of the 
Institution of Naval Architects, Associate Member of the Institution of 
Civil Engineers, Professor of Applied Mechanics in the Royal Naval 
College, Greenwich. Medium 8vo. 18s. ee 
An Introduction to the Theory of Electricity. 
By LINNUS CUMMING, M.A., one of the Masters of Rugby 
School. With Illustrations. Crown 8vo. | 8s. 6d. i 
A Text-book of the Principles of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With IIlustra- 
tions, Second Edition. Revised and Enlarged. Medium 8vo. ars. 


lectric Light Arithmetic. By R. E. Day, 
M.A., Evening Lecturer in Experimental Physics at King’s College 
London. Pott 8vo. 25. 

Jnits and Physical Constants. By J. D. 
EVERETT, M.A., D.C.L., F.R.S., F.R.S.E., Professor of Natural 
nage ae Queen’s College, Belfast. Second Edition. Extra Fcap. 

VO. 5S. 

Absolute Measurements in Electricity and 
MAGNETISM. By ANDREWGRAY, M.A., F.R.S.E., Professor 
of Physics in the University College of North Wales. 2 Vols. Crown 
8vo. : [New Edition in the press. 

Statics for Beginners. By John Greaves, 
M.A., Fellow and Mathematical Lecturer of Christ’s College, Cam- 
bridge. f [/n preparation. 

A Dictionary of Music and Musicians. 
(A.D. 1450-1886). By Eminent Writers, English and Foreign. Edited 
by Sir GEORGE GROVE, D.C.L., Director of the Royal College of 
Music, &. Demy 8vo. 

Vols. I., II., and III. Price 21s. each. 

pat MPT Vol. II. IMPROPERIA to PLAIN 
SONG. Vol. III. PLANCHE to SUMER IS ICUMEN IN. 
Demy 8vo, Cloth, with Illustrations in Music Type and Woodcut. Also 
published in Parts. Parts 1.-XIV., Parts XIX.-XXII., Price 3s. 6d. 

e each. Parts XV., XVI., Price 7s. Paris XVII., XVIII, Price 7s. 
sale Part XXII., just published, completes the DICTIONARY OF 

MUSIC AND MUSICIANS as originally contemplated. But an Appendix 

and a full general Index are in the press. 

t. Grove’s Dictionary will be a bon to every intelligent lover of 


music.”—Saturday Review. 
Introductory Primer of Science. By T. H. 
Theory of Perfectly 


HUXLEY, F.R S., &c. 18mo. rs. 
he Mathematical 

ELASTIC SOLIDS, with a Short Account of Viscous Fluids. An 
Elementary Treatise. By WILLIAM JOHN IBBETSON, A.B., 
F.R.A,S., Senior Scholar of Clare College, Cambridge. 8vo. Price ats. 





MACMILLAN & CO., LONDON. 


NATURAL PHILOSOPHY (continued). 
Examples in Physics. By D. E. Jones, 


B.Sc., Lecturer in Physics in University College, Aberystwith. Fcap. 
8vo. 5 : [ln the press. 

How to Draw a Straight Line; a Lecture 
on Linkages. By A. B. KEMPE. With Illustrations. Crown 8vo. 
1s, 6d. P E [Nature Series. 

The Mechanics of Machinery. By A. B. 
W. KENNEDY, F.R.S., M Inst.C.E., Professor of Engineering 
and Mechanical Technology in University College, London. With 
Numerous Illustrations. Crown 8vo_ ras. 6d. 

Experimental Physics. By P. R. Scott 
LANG, M.A., Professor of Mathematics in the University of St. 
Andrews. With Illustrations. Crown 8vo. [ln the press. 

Dynamics for Beginners. By Rev. J. B. 
LOCK, M.A., Senior Fell»w, Assistant Tutor, and Lecturer in Mathe- 
matics and Physics, of Gonville and Caius College, Teacher of Physics 
in the University of Cambridge, &c.__ Globe 8vo. 3s. 6d. 

Statics for Beginners. By the same Author. 
Globe 8vo. [/n preparation. 
Numerical Tables and Constants in Kle- 
MENTARY SCIENCE. By SYDNEY LUPTON, M.A., F.C.S. 
F.1.C., Assistant Master at Harrow School. Extra Feap. 8vo. 2s.6d 

Physical Arithmetic. By Alexander Mac- 
FARLANE, D.Sc., Examiner in Mathematics in the University of 
_Edinburgh, Crown 8vo. 7s. 6d. 

Kinematics and Dynamics. An Elementary 
Treatise. By JAMES GORDON MACGREGOR, M.A., D.Sc., 
Fellow of the Royal Societies of Edinburgh and of Canada, Munro 
Professor of Physics in Dalhousie College, Halifax, Nova Scotia, 
With Illustrations. Crown 8vo. 10s. 6d. ay 

Sound: a Series of Simple, Entertaining, and 
Inexpensive Experiments in the Phenomena of Sound, for the Use of 
Students of every age. By A. M. MAYER, Professor of Physics in 
the Stevens Institute of Technology, &. With Numerous Illustrations. 

; , Crown 8vo. 2s. 6d. é [Nature Series. 

Light: a Series of Simple, Entertaining, 
and Inexpensive Experiments iu the Phenomena of Light, for the Use 
of Students of every age. By A. M. MAYER and C. BARNARD. 
With Numerous Illustrations. Crown 8vo. 2s. 6d. [Nature Series. 

Newton—Principia. Edited by Prof. Sir 
W. THOMSON and Prof. BLACKBURNE. _4to, Cloth. 31s. 6d. 

The First Three Sections of Newton’s Prin- 
cipia. With Notes and Illustrations. Also, a Collection of Problems, 
principally intended as Examples of Newton’s Methods, By PERCI- 
VAL FROST, M.A. Third Edition. 8vo. rs. : 

A Treatise on Optics. By S. Parkinson, 
D.D., F.R.S., Tutor and Prelector of St. John’s College, Cambridge. 
Fourth Edition, Revised and Enlarged. Crowa 8vo. os. 6d. 

Steam, An Elementary Treatise. By John 
PERRY, C.E., Whitwor:h Scholar, Fellow of the Chemical Society, 
Professor of Mechanical Engineering and Applied Mechanics at 
the Technical College, Finsbury. With Numerous Woodcuts and 
Numerical Examples and Exercises. 18mo. 45. 6d. 

Experimental Proofs of Chemical Theory 
FOR BEGINNERS. By WILLIAM RAMSAY, Ph.D., Professor 
of Chemistry in University College, Bristol. Pott 8vo, 2s. 6d. | 

The Theory of Sound. By Lord Rayleigh, 
M.A., F.R.S., formerly Fellow of Trinity College, Cambridge. 8vo. 
Vol. J., 12s. 6d. ; Vol. 1L., 12s. 6d. . (Vol. LIT. in the press. 

The Kinematics of Machinery. Outlines of 
a Theory of Machines. By Prof. F.REULEAUX. Translated and 
Edited by Prof. A. B. W. KENNEDY, F.R.S.,C.E. With 450 
Illustrations. Medium 8vo. ars. : . 

Spectrum Analysis. Lectures delivered in 
1868 before the Society of Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D., F. .» formerly Professor of Chemistry in the 
Owens College, Victoria University, Manchester. Fourth Edition, 
Revised and considerably Enlarged by the Author and by ARTHUR 
SCHUSTER, F.R.S., Ph.D., Professor of Applied Mathematics in the 
Owens College, Victoria University. With Appendices, Numerous 
Illustrations, and Plates. Medium 8vo, 21s. 

Polarization of Light. By the late W. 
SPOTTISWOODE, F.R.S. With many Illustrations. New Edition. 
Crown 8vo. 35. 6d. ¥ [Nature Series. 

Primer of Physics. By Balfour Stewart, 
F.R.S., late Professor of Natural Philosophy in the Owens College, 
Victoria University, Manchester. With Numerous Illustrations. New 
Edition, with Questions. 18mo. 1s. F [Science Primers. 

Lessons in Elementary Physics. By the 
same Author. With Numerous Illustrations and Chromolitho of the 
Spectra of the Sun, Stars, and Nebula. New Edition. Feap.8vo. 4s. 6¢. 

Questions on Balfour Stewart’s Elementary 
LESSONS IN PHYSICS. By Prof. THOMAS H. CORE, Owens 
College, Manchester. Feap. 8vo. 25. 
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Wood ee Beetle, Ptilinus pectinic rnis, Opaque «. eee a2 
Pollen of Mallow in three Stages, opaque .. eve eee I 
Type Slide of about seventy Diatoms from Oamaru, N.Z. eve os 10 
Pediculus Capitis—Male, Female, Egg, and Larvaon one slide .. oo 3 
Bacillus in Asiatic cholera... eee ove wo 3 
Section of Jaw of Infant, Permane nt and Milk- teeth, in Sitte ow. oo 3 
Mange or Itch Insect from Horse— Male, shaped Ege, and Larva... 4 
Scales of Lepidocyrtus curvicollis ... 2 
Type Slide of Foramin.fera, fifty Species. with name photographed 
beneath each species eco ove ove e° 

Very fine Queen-Bee—whole .. vee eco ooo eee ove 
Developing Seed of Oat ove wo 38 


for Students’ Purposes, & 


ILLUSTRATED CATALOGUE OF MICROSCOPES. 


NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


©cofoeC oO aaa 


° 
6 
° 


NEW HISTOLOGICAL MICROSCOPE, with } and 1-inch Objectives, in Mahogany Cass. The Best Inetremie 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED ee. 


| | Double Stained Sections of Stem of Eesepsgtqyents, one, two, and stuns ” 
years’ growth on one Slide 2 
Double Stained Sections of Stem of Exogen, Endogen, and Acro gen, on 
one Slide... ove co 
Hair of Peccary, trans, “and long. Sections on one “Slide 
Hair of Wild Rabbit, Surface and Sections on one Slide 
Section through Lamprey, stained ... 
Very fine longitudinal Sections through entire Tongue of of Cat... 
Aphis of Silver Fir, Lachnus picza... ove oe 
Hematophinus of Indian Buffalo... 
Ten Examples of Pollens, mounted separately on< one Slide 
Fertile Branch of Chara ooo I 


Onn ww DWN 
©CAMMCOC OAD 


CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS, 





“OTTO” 
GAS-ENGIN E. 
2-MAN TO 100 H.P. INDICATED. 


CROSSLEYV’S 
OVER 25,000 SOLD. 





ie 


ited, 


1m1 


water to house, 
hinery, chaff-cutting, &c. 


purposes). 
CROSSLEY BROS., 


ing 
L 
MANCHESTER. 
* 


GIVES OFF 1 H.P. ON THE BRAKE, 
laundry mac 


Very suitable for driving amateurs’ w 
tynamo for electric lighting (the dynamo or pump 
being disconnected whenengine is required for other 


Can be supplicd combined with a hoist, pump, or with 


shop, pump 


(518 












The most reliable 
and durable Type- 
writing Machine 

made. 


We Manufactured and Sold nearly 18,000 
in 1887, and the Sales are increasing. 

No more writer’s cramp. No more late hours. 
No more round shoulders. No more delayed 
correspondence. No more illegible letters. 





Apply for Price List and Particulars to 
SOLE LONDON OFFICE :— 






MINGTON STANDARD TYPE-WRITER. | © 


WYCKOFF, SEAMANS, & BENEDICT, 100 GRACECHURCH 





THE 


TYPE-WRITERS. 


T., EG 


” 








WATKIN 
| ANEROID BAROMETER, | 


THE NEW PATENT! 


















MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York~—Tuurspay, March 22, 1888. 
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Further Particulars on Application. 
MAv BE HAD OF ALL OpTIcIANS 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘© To the solid ground 
Of Nature trusts the mind which builds for aye.”,—WORDSWORTH. 














No. 961, VOL. 37.] 
Registered as a Newspaper at the General Post Office.] 








[PRICE 15 CENTS. 








{All Rights are Reserved. 





TO COLLECTORS ANDO OTHERS. | 

For BUYING, EXCHANGING, or SELLING Books on all subjects, | 
Art Objects, Musical Instruments, Home Pets, Domestic Appliances. or any 
article whatever of personal property, the BAZAAR, EXCHANGE, and 
MART is unequalled. It circulates largely throughout the kingdom, and 
private ladies and gentlemen have no difficulty in negotiating sales or 
exchanges without publicity and to the best advantage. Get a copy and 
judge for yourself. 

The Globe says :—“* Like all grand conceptions, the process is remarkable 
for its simplicity.” 

Price 2d. at all Newsagents, or copy sent for Two Stamps from the Office, 
170 Strand, London, W.C. 


. NEW SERIALS. 
Choice British Ferns: Their Varieties and Culture. With | 
Illustrations of about 120 Select Forms. By C. T. DRUERY, F.L.S. 

To be completed in 5 Parts. Parts I. and II. now ready. Price 7¢. each. 

Fancy Pigeons. A Re-issue of Mr. J. C. LYELL’s Standard 
Work, containing Full Directions for the Breeding and Management of 
Fancy Pigeons, with Descriptions of Every Known Variety, and other 
information. Coloured Plates. To be completed in 18 Parts. Parts 
I. and IJ. now ready. Price 7d. each. | 

British Cage Birds, A Re-issue of the most Complete and 
Reliable Work on the Successful Breeding, Rearing, and Management 
of the various British Birds that can be kept in confinement. By R. L. 
WALLACE. Coloured Plates. To be completed in 16 Parts. Parts 
I. and II. now ready. _ Price 7d. each. 

Canary Book. Re-issue of Wallace’s Popular Work on the 
Canary. With New Coloured Plates. Part I. ready April 3. 
Price 7d. 

London: L. UPCOTT GILL, 170 Strand, W.C. 





THE 


RAIN-BAND SPECTROSCOPE. 
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Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
is provided with a fine motion focusing arrangement, and it is 
| applicable to every purpose for which a Direct Vision Spectro- 


scope can be used. 


Price, in Morocco Leather Case, £3 8s. 6d. 
illustrated Catalogue of Spectroscopes sent post free, Sixpence. 


JOHN BROWNING, 


Optical and Physical Instrument Maker to H.M. Government, 
63 STRAND, LONDON, W.C. 








THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


Now Ready, Vol. IX. Part 1. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in Engl 
> gland of Prof. W. RUTHERFORD, 
ae of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
— _ Wawatt GARIN eS s a of Boston ; 
WOOD, of Philo , F.R.S., of Baltimore; Prof. H. C. 


By MICHAEL FOSTER, M.D., F.R.S. 


seam bee 2c5 Now prepared to make drawings, woodcuts, and litho 
specimens: alco he co — and uncoloured, from microscopic or other 
gravure, type daoien ates of photography to make reproductions in photo- | 
The Me -2 S, photolithography, and various other processes. | 
A Catalogue’ will ee Agents for the Microscopes of Zeiss. | 
Physical, asatae el ee of the instruments used in 
factured by » an ysiological investigations which are manu- 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, | 


ST. TIBB’S ROW, CAMBRIDGE. 








NEGRETTI & ZAMBRA’S 
ELF-REGISTERING THERMOMETERS. 
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NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 


when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c. 
It also indicates the present temperature as an ordinary thermometer. _ 
The bell can be placed in the gardener’s cottage, or at any other conveniert 
spot. Price, including bell, battery, thermometer, and 50 feet of doubie 


NEGRETTI & ZAMBRA 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLRORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. : 
N. and Z.’s Large Illustrated Catalogue 1200 Engravings. Price 5s. 6d. 


Teiephone No. £583. 


| connecting wire, £1 ros. 
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THE VESTRY OF ST. MARY, 
ISLINGTON. 


The Sanitary Committee of the Vestry of the Parish of St. Mary, ae - 
ton, will MEET at these Offices on MONDAY EVENING, APRIL 
1888, at half-past 7 o’clock, to receive Applications for the Appointme: it "ot 
AN. ALYST to the Vestry, under the “ Sale of Food and Drugs Acts, &c.,” 
from persons possessing competent knowledge, skill, and experience as 








Analytical Chemists, and who are also Fellows of the Institute of 
Chemistry. 

The fixed Salary is £150 per annum for the analysis of 300 Samples of 
Food, &c., with a Fee of 5s. for each sample analyzed fur the Vestry, in 
excess of the stipul ated number ; and the person to be appointed will be 


required to analyze samp les submitted for analysis by any inhabitant of the 
parish, for a Fee not exceeding 5s., to be paid by the person requiring the 
same to be analyzed 

Cc andidat es must not be less than Twenty-five or more than Forty-five 


years of age. 

Applications, with cont ies of n t more than three Testimonials, must be 
sent in to the undersigned, indorse Sanitary Department,” by THURS- 
DAY AFTI RNOON, APRIL 12, . before 5 o'clock, and Candidates must 
attend the Committee on the day of meeting, at 7.30 p.m. 

WM. F. DEW EY, Vestry Clerk. 

Vestry Offices, Upper Street, N., March 26, 1888 








BARCELONA EXHIBITION. 


At the request of the Secretary of State for Foreign Affairs, the Society 
of Arts have undertaken to reccive Applications for SP: ACE from inten 
English Ex hibitors. The authorities of the Exhibition have agreed to 
sider Applications “for Spa ace (except for Machinery) until the end of ti 
present month. 

Further particulars and Forms of Application for Space can be obt 
on application to the undersigned. 


» Jot 





ainea 


H. 


TRUEMAN WOOD, Secretary. 
n Street, Adelphi 


, London, W.C, 


Sox rand of 











THE MASON SCIENCE COLLEGE, 

BIRMINGHAM. 

NT OF DEMONSTRATOR IN 
DEPARTMENT. 


APPOINTME PHYSICS 









The ¢ il invite Applications on or before APRIL 21, 1888, for tl 
above API intment, vacant in consequence of the Election of Mr. E. F 
Love, .A. Cantab., as Senior Demonstrator and Lecturer in Phy ysical 
Science in the University of Melbourne 

The Duties of the fev ointment will commence on TUESDAY, April 
19s5. 

Particulars of the Stipend, Conditions, and Duties will be sent on 
application to the Secretary, Mr. G. H. Mortey, The Mason Science 
College, Birmingham, to whom all Applications for the Appointment should 


be sent. 
. GIBBS BLAKE, M.D., 


President of the Council. 


PRELIM. SCIENTIFIC M.B., LONDON. 


BIOLOGY. 





Twe 











ty Lectures and forty d ays” Practical Work during the mmer 

Session, under the direction of f. RAY LANKESTER, F.R.S., e- 
cially arranged f>r tl bove Curriculum. 

Open to all Stud whether entered at a Medical School or unattached. 
Comme APRIL 17. 

Admi n up to first week of May. 

For further particulars, apply to the Secrerary, University College, 
London. 





HERTS, 


Labor 


SCHOOL, 


n.—Good Scholars ships and Exhibitions. 


BERKHAMSTED 





8 mil 1 
tory. Carpenters’ and Engineers’ Workshops. ‘Iwo Vacancies for 1 
Term (/ (APRIL 19) it Scie nce Master’s Boarding-house. Special 
vantages for Boys intended for Medical Professi n or Scientific Pur- 
suits.— particulars on applica.ion to Mr. Lecco, Elm House, 





Berkhamst 


MINERAL Coltection for SALE in Two 
SPLENDIDLY made CABINETS. 


Mk. HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Minerals), contained in 
extremely well-made Cabinets, each Cabinet consisting 


= 21 
173 34). 





Two 
of 27 
drawers (19 

The collection was made by an Irish Gentleman MANY YEARS 
AGO, and contains examples from a number of Irish and other 


localities not now to be obtained. 


On View. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Established 1840. ] Opposite Norfolk Street. [Established 1840. 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHa\y, 


Who last week sent to his subscribers Chxtophora elegans, with sketch 
and description, He also sent out Desmids, Melicerta ringens, Stephano. 
ceros, Argulus foliaceus, Cordylophora lacustris, Trout Ova, Volyox 
globator ; also Amceba, Hy dra, Vorticella, Crayfish, and other Specimen s for 
(Hu xley and Martin’s) Biological Laboratory work. 

W eekly announcements will be made in this place of Organisms T., B, 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15 
or Twelve Tubes for 105s. 6d. 








Portfolio of Drawings, Eleven Parts, 1s.each. 





ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on May 1. Students 
entering in the summer are eligible to compete for the Science Scholar. 
ships of 125 Guineas and £60, awarded in October. 

There are nume TOUS Prizes and Scholarships, and all appointments are 
ope n to Stuc lents, wit! 10ut extra cl 1ars ge. 

pecial Classes fur the Examinations of the University of London a 
shout the year. Aregister of approved lodgings and of private f 
Students to reside, is kept in the Secretary’s Office. 











receiving 
Prospectus and all particulars may be obtained from the Medical Secretary 
Mr. G. RENDLE. 
W. M. ORD, Dean. 
R. W. REID, Vice-Dean 


LONDON HOSPITAL AND MEDICAL 
COLLEGE, 
MILE-END, E. 


The SUMMER SESSION will commence on TUESDAY, May tr. 

The New College Buildings are now complete, and afford 1 
double the former accommodation. 

Students now entering are also eligible for the Entrance Scholarships in 
September. 

The Hospital contains nearly 800 beds, and is the largest General Hospital 
in Great Britain 

General Fee for Lectures and Hospital Practice, 90 guineas in one sum, 0 
roo guineas in three instalments. The Resident and other Hospital haga t- 
ments are free to full Students. 

Special entries may be made for Medical and Surgical Practice, also for the 
course of Practical Surgery. 

‘The London Hospital is now in direct communication by rail and tram wi 
all parts of the Metropolis, and the Metropolitan, Metropolitan District 
South-Eastern, and East L — Railways have stations within a minute's 
walk of the Hospital and Colle 

For Prospectus and eusihestins. apply to 








MUNRO SCOT A Warden. 


GUY’S HOSPITAL MEDICAL SCHOOL. 
OPEN SCHOLARSHIPS. 


A Scholarship of the value of 125 Guineas will be offered for Open Com 
petition on WEDNESDAY, September 26. Subjects of Examination 
Classics, Mathematics, and Modern Languages. 

A second Scholarship, also of the value of 125 Guineas, will be 
Open Competition on the same day. _— of Examination : 
Chemistry, Physics, Botany, and Zoology 

For further particulars apply to the De: AN, Guy’s 








offered fi 
Inorganic 





Hospital, S.E. 


R. RIPPON Paints, Draws, and Lithographs 


Exquisite Characteristic Figwes of Salute, Shells, Fishes, Eggs 
Fossils, or other Natural Hist ory Objects. Also Prehistoric ie e 
ments and exact Copi es from Illuminated MSS. Specimens of work 
many from High-Class Scientific Publications, can be submitted. 
Ad dress—Sidney Terrace, Jasper Road, Upper Norwood, S.E. 








ASTRONOMICAL TELESCOPE FOR 
SALE, through Death of Owner. 4 inches O.G., by Wray: 7 Eye 
piec es 5 Equatorial Mount by Cook, of York; s- foot Iron Pi 
other Actessories, all in Perfect Condition just as New. Cost. 





Al 


Prepared to make great sacrifice.—Further particulars apply to D. P 
Clarendon Villa, Pemberton. 


FOR SALE.—A Capital EQUATORIAL 


TELESCOPE, Berthon Mounting, with 8}-inch Speculum by W1 
Also a Sidereal Clock.—Apply Mrs. CunninGTON, Devizes. 








“ NATURE,’ ” Nine Vols., xxiv. to xxxii.; 
Royal Astro. Monthly Notices, Ten Vols., from June 1 
Very Cheap.—G. CaLver, W idford, Che! msford 





377 to June 1887 
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(HAMBERS' s ENCYCLOPAEDIA. 

A Dictionary of Universal Knowledge. New £dition. 
VOLUME L., price 10s., cloth; 15s., half-morocco. 70 
e completed in Tin Volumes. It is intended to issue about 
three volumes yearly. 


(HAMBERS'S ENCYCLOPA:DIA. 

This new edition, in preparing which the Editorial Staff 
has had the assistance of Eminent Specialists in all depart- 
ments, has been re-written, and is printed from new clear 
type, with fresh illustrations and maps. 


(HAMBERS' S ENCYCLOPADIA 


is convenient in size, moderate in price, and so arranged 
that every subject in the field of human knowledge can be 


referred to without difficulty. 
(}HAMBERS'S ENCYCLOPAEDIA 
aad is Fa Pete. tennant Manes 
ready. 
(HAMBERS'S ENCYCLOPAEDIA 


may be ordered from any Bookseller, and Prospectus with 
Specimen Page may be had on application. 


W & R. CHAMBERS, LONDON 


STANDARD SCIENTIFIC WORKS. 


to be com- 
Part I. now 


AND 





SELECT METHODS IN CHEMICAL | 


ANALYSIS, chiefly Inorganic. By WILLIAM CRO 
&c. Second Editicn, Re-written, and Greatly I.nlarged. 
Woodcuts. 8vo, 245. 


EXPERIMENTAL CHEMISTRY FOR 


JUNIOR STUDENTS. By J. EMERSON REYNOLDS, M.D., 


F.R.S. Feap. 8vo. 
Part = Introductory, 1s. 6d. Part III. A/etads, 35. 6c. 
Part II. Non-Metals, 2s. 6d. Part IV. Carbon Contpo unas, 45. 





AHAND-BOOK OF PRACTICAL TELE. 
GRAPHY. By R. S. CULLEY, M.I.C.E., late Engineer-in-Chief of 
Telegraphs tothe Post Office. Eighth Editicn. With 135 Wo:dcuts 
and 17 Plates. 8vo, 16s. 


A COURSE OF LECTURES ON ELEC. 








KES, F.R.S., | 
With 37 } 


TRICITY, delivered before the Society of Arts. By GEORGE 
FORBES, M.A., F.R.S. (L. and E.), F.R.A:S., M.S.T.E., and 
E.Assoc.Inst.C.E. With 17 Illustrations. Crown 8vo, 55. } 











ELECTRICITY FOR PUBLIC SCHOOLS 
and COLLEGES. 
Answers, and 214 Illustrations and Diagrams. 
M.A. Crown 8vo, 6s. 


THE MARINE STEAM-ENGINE: A 
Treatise for the Use of Engineering Students. By R. SENNETT, 
R.N., Engineer-in-Chief of the Royal Navy. With 26r Illustrations, 
8vo, ats. 


ELEMENTS OF PHYSIOLOGICAL 
PSYCHOLOGY: a Treatise of the Activities and Nature of the Mind 
from the Physical and Experimental Point of View. By GEORGE T. 
LADD, With 113 Illustrations and Diagrams. 8vo, 215. 


OTHER WORLDS THAN OURS; the 
Plurality of Worlds Studied under the Light of Recent Scientific 
Researches. By R. A, PROCTOR. With 14 Illustrations. Crown 
8vo, 5s, 


THE MOON; her 
Scenery, and Physical Condition. 
Plates, Charts, Woodcuts, and Lunar Photographs. 


An ELEMENTARY TREATISE on the 
INTEGRAL CALCULUS, containing Applications to Plane Curves 
and Surfaces ; with numerous Examples. By BENJAMIN WILLIAM- 
SON, M.A., F.R.S., Fellow of Trin. Coll. and Prof. of Nat. Philos, in 
the Univ. of Dublin. Fifth Edition, Revised and Enlarged, 10s. 6d. 


An ELEMENTARY TREATISE on the 

DIFFERENTIAL CALCULUS, containing the Theory of Plane 

urves, with numerous Examples. By BENJAMIN WILLIAMSON, 
M.A., F.R.S., &c. Sixth Edition, ros. 6d. 


By W. LARDEN, 














Motions, Aspects, 
By R. A. PROCTOR. With 
Crown 8vo, 6s. 














London: LONGMANS, GREEN, & CO. 


With Numerous Questions and Examples with | 





| 





Now Ready, in 4to, Cloth, Price 30s., or Half Russia, 36s, 
VOLUME XXIII. (T—UPS) 


OF THE 


ENCYCLOPAIDIA 
BRITANNICA. 


EDITED BY W. ROBERTSON SMITH, LL.D. 


Number of Articles, 625. 





SELECTED CONTENTS: 


ABLES, MATHEMATICAL. J. W. L. Giatsuer. 

ALES. ANpDrREW LANG. 

APE-WORMS. W. E. Hove. ' 
AR. J. Paton and Prof. W. Dittmar. ' 
ASTE. Prof. £: G. McKenprick, M.D. 

A of. J. S. NicHoLtson y 


S 
XATION 
\ 

A 





I J 85 PAT DN. 
EAK Sir Dierricu Brannts, K.C.LE. 
ECHNICAL EDUCATION "Sit Bisteap Macwes. 
EI rR OM IRAY. 
ELEME’ ajor ’, Wuire, R.A. 
ELEPH 10M 
ELESC(¢ AVII LL.D. 
ERRA COTTA. Prof * H. “rsa 
EXTILES. Prof. J. H. Mippie1 
HALES. Prof. G. J o LMAN, L L. , and Henry Jackson, Litt.D. 
HEATRE, Prof. J. H. MippLETON peng MES WILLIAMS. 
HEBES. A. W. VERRALI 
HEISM, Rev. Prof. R. Furnt, D.D. 
sHY NARD. Pr. f. A. Crum Brown, M.D. 
-RMODYNAMICS. Prof. P. G. Tart. 











HI RMOMETER. H R. Mi.1, D.Sc. 
HESSALY. v. H. F. Tozer. 
HIBAUT. J DONNELI 
HIKERS. GEorGE SAINTSBURY. 
HIRLWALL. R. Garnett, LL D. 
HOUSAND AN! ) ONE NIGHTS. Prof. M. J. pe Goryr 
HRACI Rev. H. Tozer. 
HROAT DISEASES. J.O. ArFLteck, M.D. 
HUCYDIDES. Prof. R. C. Jens, LL.D. 
HUGS. Reinuotp Rost, LL.D., CLE. 
HULE. Sir E. H. Bunsury, Bar 
IBET. General J. T. WALKER, R E., C.B., and Prof. A. TERRIEN DE 
LACOUPERIE. 
rIBULLUS. Prof. J. P. PostGate 
LIDES. Prof. G. H. Darwy 
TIECK Ru HARD Garnett, LL.D 
TIGER 
PILES. 
TIME. 
TIMUR. a DERICK J. Gotpsmip, K.C.S.I., C.B. 
TINAMOU ‘Prof, Avrnep Newros 
TITIAN. W. M. Rossertt. 
TOBACCO. JAmEs Paton and Prof. W. Dirrmar. 


TONG-KING. Prof. R. K. DouGtas. 
FTONNAGE, W. 1} 
TORPEDO. Comm. E. J. P. GALLWEy. 
TORT. Prof. F. Potrocx, LL.D. 
TORTOISE. Apert GinTuHER, M.D. 
TORTURE. James WILLIAMS. 
TOTEMISM. J.G. Frazer. 
TOUCAN. Prof A. Newron. 
TOUCH. Prof. J. G. Me KENDRICK, 
TOU TRNEUR. A.C.S 
ACTION. 
ADE UNIONS. UN 
AJAN J. S. Rem, Litt.D. 

A 

AN 





RRARARADRARAZR a zx 


MWAY. Tuomas CoprincToN. 

‘SIT CIRCLE. J. L. E. DRever. 
ayy James WILLIAMS. 

ATIES. "Prof. T. E. Hottanp, D.C.L. 
‘MATODA. W. E. Hove. 
BUNE. J S. RE ~ a D. 
ICYCLE. V. BO 
IGONOME TRY. E W. Hopson. 
IPOLI. A. M. BroapLey. 
Prof. R. C. Jess. 


Pe ob av be he be be Pf 


RUMPET. Victor MAHILLON. 
UNICATA. Prof. W. A. HERDMAN. 
UNNELLING. Benjamin BAKER, C.E, 
URGOT. J. K. Incram, LL.D. 
TURKESTAN. P. A. KroporKineE. 
URKEY— 


History AND LITERATURE. E. J. W. Gres and C. A, Fyrre. 
GEOGRAPHY AND STATISTICS. 


Prof. A. H. KEANE. 
TURKS. Prof. M. Tu. HoutsMA 
TYPHUS, TYPHOID, and RELAPSING FEVERS. Dr. J. O. AFFLECK. 
TYPOGRAPHY. J. H. Hessevs and Jonn SOUTHWARD. 
ULFILAS. Rev. C. ANDERSON ScoTT, 
UN 


IBRIA. Prof. W1tt1AM RipGEway. 
UNITARIANISM. Rev. J. F. Smitu. 
UNITED STATES— 


Prof. ALEXANDER JOHNSTON. 


HIsTory. 
=v Prof. J. D. WHitneEy and Gen. F, A, 


GerocRaApPuy and STATISTICS. 
WALKER. 
UNIVERSITIES. 


J. Bass MuULLINGER. 


ADAM & CHARLES BLACK. 





Edinburgh : 
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PERKEN, SON, & RAYMENT " OPTIMUS” 


Manufacture tor the Trade ONLY CATALOGUE FRER. 


3 CAMERAS, LENSES, 47, Thermometers, 


2 Apparatus for Enlarging, Barometers, 
Magic Lanterns, ‘a == py) Microscopes, & 
“Slides, and Accessories. Wr @™ Scientific Apparatus. 


99 HATTON GARDEN, LONDON, E.C. 
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NOW RE ADY, with Illustrations, Crown 8vo, 15s. 6d. PROFESSOR TAIT’S WORKS. 
OUTLINES OF PHYSIOGRAPHY. : 
In Crown 8vo, Cloth. Price 6s. 


THE MOVEMENTS OF THE EARTH. LIGHT. 


BY 
Contents: Sources of Light—Theories of Light—Propagation of Light~ 
|. NORM AN LOCKYER F.R.S. Speed of Light—Reflection of Light—Refraction of Lig etme, aay bs re 
J ” ? ’ Fluorescence—Interference—Double Refraction and Polarization, &c., 
Correspondant of the Institute of France, Foreign Member of the Academy 


of the Lyncei of Rome, &c., &c.; Professor of Astronomical Physics in the II. 
Schoo ce 
SS DERON a eeIREN, —_ Joy ig ery are he In Crown 8vo, Cloth. Price 7s. 6d. 


The Schoolmaster says :—‘‘ Mr. J. Norman Lockyer is the author of the P R 0 P E R T I E Ss 0 F MA T 5 E R. 


latest and most general theory of the growth of the universe, and he affords 
another illustration of the fact that the men who devote the largest portion 
of their lives to original investigations ina particular field of know ledge are 
often the most successful in popularizing the facts of their science, and in 
preparing such simple accounts of them as can be understood, and will be 


Contents: Introductory—Some Hypotheses as to the Ultimate Structure 
of Matter—Examples of Terms in Common Use as applied to Matter— 
Time and Space—Impenetrability, Porosity, Divisibility—inertia, Mobility, 


: , Centrifugal Force—Gravitation—Preliminary to Deformability and Elasti- 
found interesting by school boys and girls. . The book is to be followed by city—Compressibility of Gases and Vapours—Compression of Liquids— 
others on other parts of the extensive su bject of physiography. . . . The first Compressibility and Rigidity of Solids—Cohesion and Capillarity—Diffusion, 
instalment of Mr. Lockyer’s task is so well done that we are sure it will yield Osmose, Transpiration, Viscosity, &c.—Aggregation of Particles. 
to all who enter on the study of this part of physiography in the connected 


ay in which it is here laid out an ample and immediate reward.’ 
MACMILLAN & CO. By P. G. TAIT, M.A., Sec. B.S.E., 


London: } 
ondon Formerly Fellow of St. Peter’s College, Cambridge; Professor of Natural 
Philosophy in the University of Edinburgh. 





Now Ready, Price 4s. | 
A BIBLIOGRAPHY OF ALGERIA. | Edinburgh: ADAM & CHARLES BLACK. 
By L‘eut.-Colonel Sir R. LAMBERT PLAYFAIR, K.C.S.1., a 


H.B.M.’s Consul-General, Algiers. S T A N L EY bee 
—') 


(Published under the Authority of the Council of the Royal Geographical >h 
Society. 
London, 1888: JOHN MURRAY, Albemarle Street. Mathematical Instrument Manufacturer to H.M. Government, Council of 
7 India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
DAY'S BRITISH SALMONID. } of Every Description, 
Just Publishe!, Imp. €v>, Cloth, 42s. Of the Highest Quality and Finish, at the most Moderate Prices. 


™ Illustrated Price List Post Free. 

BRITISH ‘ and IRISH , SALMONID#. W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Ky FRANCIS DAY, F.L.S., F.Z.S., &c. 12 Plates, 9 of which are Excellence of Construction of Mathematical Instruments, and the only 
highly Col_ured Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 

WILLIAMS & NORGATE. 13 Henrietta Street, Covent Garden, |* matical Work. Silver Medal, Architects’ Exhibition, 1886. 

| 


London; and zo scuth Frederick Street, Edinburgh. Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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SUBSCRIPTIONS TO “NATURE.” 


$s. 
We ag 5 6 ke hs 6% oe eee ee 
Half-yearly .... +--+ + +--+ + +54 
Quarterly. 2.305 ee eevee eee 7 


anor 


To the United States, the Continent, &c. :-— 





s. 4. 
oo a a eC oe ae ee ee ee 
Half-yearly . 2. 2. 2 2 ee we 0 «15 6 
Quarterly... 6 esse eee s+ 8 © | 
To India, China, and Japan :— | 
s. d. 
ee a a ree ee ae 
a a a er es. 
a, en ee ee ae 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per Line after. 
& 





Ss. 
One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . ...1 15 
mera fege, ora Comma. . 1.32.2 ss oH 8 


Wo to ee ee ee ee: s 
Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


coon 





LONDON. 


WEDNESDAY, Aprir 4. 

ENnToMOLoGICAL Society, at 7.—Description of New, or little-known, 
Species of Phytophagous Coleoptera from Africa and Madagascar : 
Martin Jacoby.—Exhibition of a Collection of Insects lately received from 
Baron F. von Mueller, F.R.S.,and made during Mr. Cuthbertson’s Recent | 
Expedition to New Guinea, under the direction of the Royal Geographical 


Society of Australia. 
THURSDAY, Aprit 5. 
CHEMICAL Society, at 8.—Researches on the Constitution of Azo- and 
Diazo- Derivatives ; III. Compounds of the Naphthaline 4-Series: Prof. 
R. Meldola, F.R.S., and F. J. East. 


FRIDAY, Aprit 6. 

GeoLocists’ AssocraTION, at 8.—On the Influence of Geology on the Early 
Settlements and Roads: F. J. Bennett.—On the Discovery of Elephas 
ae associated with Flint Implements at Southall: J. Allen 

rown. 

InstiTuTION oF CiviL ENGINEERS, at 7.30.—Coke-making: G. E. J. 
McMurtrie. 





RICHARD ANDERSON & CO., 


| 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 


Manufacturers and Erectors of every description of | 






ELECTRIC BELLS, 
SPEAKING-TUBES, tc. &c,, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET 
LONDON, E.C. 


Telegroams—“*TONNERRE LONDON.” 

















INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS: LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 


lie | 
DIAGRAMS FOR LECTURES, DRAW. | 
| 
} 





BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REACENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
free, 1s. 6d. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 





SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus. 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constaut Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


A liquid preparation of the phosphates, recommended by 
physicians for 








Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Ete. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 
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STANDARD 


Pays HALF A MII LION ANNUALLY 
LIFE in Death Claims. 


Its INVE STED FUNDS ex ceed 


LIONS, increasing yearly, a 
Business for the last Bonus 7 d exceedec 
SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 





Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C 


LANTERN. SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 





The List, which includes some choice productions from the Owens College 


(by permission), post free for One Stamp. 


MOORE BROTHERS, 
Osteologists, &c., &c., 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL 


Agents to the Science and Art Department. 


Skeletons, Disarticulated Skulls, Skeletons, and Crustacea, Models, 
Injected and other Dissections, &e., &c. 
Prices qu oted f yr any Series of Preparations illustrating any of the well- 


known text-bo« 


iniibidiies Medals and Five Diplomas. 
GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 
200 ditto, 50s. The best value obtainable. 

Micro-Sections of Rocks in great variety. 
and other Geological R equisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


HOLLOWAYS PILLS >= 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 








Cabinets, Glass-topped Boxes, 











Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 





must be paid for with the Beer. 





THE “HALF-GUINEA” 





NATURE 





roo Specimens, 25S. ; 


Ss. WwW. SToOouwsz. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 
* Bottles charged 2/- per doz., and allowed at the same rate if returned ; but they 
either sugar, saccharum, nor any of the many new Brewing Materials are used in 
the manufacture of the ‘“*S. N.” Stout; it is Brewed entirely from the finest Malt and @ 
Hops; it is, too, more hopped than Stout is generally; therefore, besides being very 
nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing, or 


anyone requiring a good strengthening beverage. 
and very much recommended by Medical men, 


WALTHAM BROTHERS, 
ALE BREWERY, LONDON, 8.W. 
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WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 

28 EssEX STREET, STRAND. 
Their last published Catalogue is 
No. 87. ICHTHYOLOGY: Natural Histcry and Culture of Fishes ; F isher ies, 


Angling, Aquaria. REPTILIA and AMPHIBIA. GENERAL Z 
LOGY : Ancient Works, Biographies, Classification, Lan arwinism, Manuals, 


Periodicals, Transactions. ANATOMY: PI 1ysiology, and Embryology, 
SUPPLEMENT of Works in Coenchology, Ent Slanlian y, Astronomy 
Botany. Price 6d., PosraGE FREE. 





~ INTERNATIONAL SCIENTIFIC SERIES, 


THE 


Geological History Of Plants. 


SIR J. WILLIAM DAWSON, 
C.M.G., LL.D., F.R.S., &c. 

With Illustrations. 5s. 

TRE as & CO, 





Crown 8vo. 
KEGAN PAUL, 


London: 


P ost Free, One Shilling. 


THE INCREASE OF CANCER IN ENGLAND, 
AND ITS CAUSE. 
A LETTER TO THE REGISTRAR-GENERAL. 
By JOHN FRANCIS CHURCHILL, M.D. 
DAVID STOTT, 370 Oxford Street, W. 


By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College, London. 


OUR MORALITY AND THE MORAL QUESTION, 23.6 

130 FIGURES OF URINARY DEPOSITS. 5S. 

URINARY AND RENAL DERANGEMENTS AND CAL 
CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, si 

SLIGHT AILMENTS. Pp. 275. 5s. 

HOW TO WORK WIT tt THE MICROSCOPE. 1 
Plates. 21s. (Harrison and Sons.) 

THE MICROSCOPE IN MEDICINE. 86 Plates. 2 

BIOPLASM : Introduction to Medicine and Physiology. 6s. 64, 

PROTOPLASM. (New Edition preparing.) 

ON LIFE AND ON VITAL ACTION, 5s. 

THE MYSTERY OF LIFE. 3s. 6d. 

LIFE THEORIES AND RELIGIOUS THOUGHT. 55.64 

THE ‘*MACHINERY” OF LIFE. 2s. 

DISEASE GERMS. (Soiled Copies only.) 8s. 6d. 


London: J. & A. CHURCHILL 


SELECT ZOOLOGICAL MICRO- 
MOUNTS. 


Section of Granite, showing Collar and Flagellum of the sae ozodns, 
for high power (,, inch) .. oe 

Entire long g Section of Lycon ciliatum (same det ail) 

Section of Ge: dia, sp. * 

Tethys ‘ly neurium 

Caminus osculosus 
me Compound Ascidian Leptoctinum durum (Giard), Struce 
ture of many individual Spiculz, &c. : 

Larval Ascidians, Fragarium, #howing the Urochord, &e. ee we iT 


J. SINEL, Cleveland Road, Jersey. 








” 


” 





It is a “Sound Nutritious” Tonic, 
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On the rstof every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTEn, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals,—Botanical News.— 
Proceedings of Societies. 

Price 1s. 32. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. DouGtas, W. W. Fow er, M.A. 
F.L.S., R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 

H. T. Stainton, F.R.S. 





This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols, I. to IX. ros. each to purchasers of complete sets: 
volumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 

a ldress. 


The volumes com- 


the succeeding 





On the 1st of every Month, Price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CaARRINGTON, 
With the Assistance of 
Freperick Bonp, F.Z.S. RICHARD SouTH. 
Epwarop A. Fitcn, F.L.S. J. JENNER WEIR, F.L.S. 
F, BucHANAN WuireE, M.D. 

{Contains Articles by well-known Es:tomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

Woopncurt ILLusTrRATioNS and occasional LiIrHoGRAPHED and CHRomo- 
LITHOGRAPHED PLATEs. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S,, member of the 
British Ornithologists’ Union ; contains— 





Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


MADE WITH BOILING WATER. 


| EPPS’S 


CRATEFUL—COMFORTING. 


- COCOA 


| MADE WITH BOILING MILK. 


F. H. BUTLER, MA 0x0n,, ARSMines, &c., 
| NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 6&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 








Blowpipe apparatus and reagents; sets of chips for blowpipe a 
round and rectangular glass-topped boxes of new design and extra 
card trays of any size or pattern to order ; geological hammers, special 
from 1s. 6a. to 4s. 6d. ; chisels ; microscopical glass slides a 
various qualities, also micro. post and rack boxes in plain and 
cabinets in stained deal from 12s , and in mahogany from 17s. 6d. 

A fresh series of the porcellanous Foraminifera now on view. 
















NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The specialattention of Land Agents is directed totheAGRICULTURIST 
as one of the best existing papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. ; 

Price 3d. By post 3}¢. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payatle to C. and R. ANDERSON. 





THE ‘“ HANSA,” 


Published since1864in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months. Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28, Edited by W. von FREEDEN. M.R. 
Hamburg, Alexander Street, 8 





"CIBANTIFIC 


WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADCLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L, F. HELMHOLTZ. 


Proof impressions of these, printed on 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 


India paper, may be had from the Publishers, price 58. each, or 


the Set of 24 Portraits in a Handsome Portfolio for £6 55. 0d., carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable te MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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Printed by Ricuarp Cray anp Sons, at 7 and 8 Bread Street Hill. Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—TuHurspay, March 29, 1838. 

















A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


; ‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 











No. 963, VOL. 37.] 





THURSDAY, APRIL 12, 1888. 


[PRICE 15 CENTS. 








Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 





Now Ready, Price 6s. 
Vol. XXII. New Series, Vol. I11.—Part III. APRIL 1888. 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 
Profs;s HUMPHRY, TURNER, and McKENDRICK. 
Contents. 

. R. W. Shufeldt, M.D. Skeleton in Genus Sturnella, with Osteological 
Notes upon other North American Icteride, and the Corvidz. 
(Plates XIV., XV.) ; 

G. A. Atkinson, M.D. Pharmacology of Nitrites and Nitro-Glycerine. 

T. W. Shore. M.D. Morphology of Vagus Nerve 

Prof. Cunningham. Musculus Sternalis. (Plate XVI.) 

W. A. Lane, M.S. Movements of Ankle-Joint. 

. Prof. Windle. Teratoma springing from Sphenoid of a Calf. 

T. C. Charles, M.D. Schema of Circulation. 

. Prof. Struthers. Anatomy of Megaftera longimana. Part III. 

. Prof. Lockwood. Development and Transition of Testis. (Plate XVII.) 

. F. Mott, M.D. Examination of C!arke’s Column in Man, Monkey, and 


og. 
rr J.G. Smith. Action of Ureters. 
12. Randle Leigh. Note on Method of Preserving Blood-Corpuscles for 

Microscopical Examination. ; 
13. Notice of New Book. 
14. Proceedings of Anatomical Society of Great Britain and Ireland. 
WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 
and 20 South Frederick Street, Edinburgh. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


Now Ready, Vol. IX. Part r. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawings, woodcuts, and litho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens ; also by means of photography to make reproductions in photo- 
&tavure, type blocks, photolithography, and various other processes. 

The Company are appointed Agents for the Microscopes of Zeiss. 
Pirate = -_ = Serination, of the instruments used in 
deceamel ins » an ysiological investigations which are manu- 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


OD ON DUPwW SD 





- BROWNING’S SPECTROSCOPES. 





The Student’s Spectroscope has a prism of extremely dense glass, of very 
superior workmanship ; the circle is divided, and reads with a vernier to 


which two spectra can be shown in the field of view at the same time. The 
can be used for taking the refractive and dispersive powers of solids or 


liquids. The Student’s Spectroscope is the best instrument for the Labora- 
tory and for all general work in Spectrum Analysis. 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 
Illustrated Catalogue of Spectroscopes, post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETT! & ZAMBRA’S 
ELF-REGISTERING THERMOMETERS. 








Free by Post. 





Illustrated Price-Listse, 


injury would be caused to plants, &c. 
It also indicates the present temperature as an ordinary thermometer. 


connecting wire, £1 ros. 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE’ QUEEN, 
HOLBORN VIADUCT, E.C. 
B-anches:—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
N. and Z,’s Large Illustrated Catalogue 1200 Engravings. Price 5s. 6d. 
Teiephone No. 6583. 





single minutes; the slit is furnished with a reflecting prism, by. means of 


instrument will divide the D line in the Solar Spectrum. ur the yellow Sodium 
lines distinctly. With aslight alteration of the adjustments, the instrument 


Ss =. SSS S S 6 
NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 


The bell can be placed in the gardener’s cottage, or at any other conveniert 
spot. Price, including bell, battery, thermometer, and 50 feet of doubie 
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THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. 


APPOINTMENT OF DEMONSTRATOR IN PHYSICS 
DEPARTMENT. 


The Council invite Applications on or before APRIL 21, 1888, for the 
above Appointment, vacant in consequence of the Election of Mr. E. F. Je 
Love, M.A. Cantab., as Senior Demonstrator and Lecturer in Physical 
Science in the University of Melbourne. 

p.. The Duties of the Appointment will commence on TUESDAY, April 24, 
188 

Particulars of the Stipend, Conditions, and Duties will be sent on 
application to the Secretary, Mr. G. H. Moriey, The Mason Science 
College, Birmingham, to whom all Applications for the Appointment should 


be sent. 
J. GIBBS BLAKE, M.D., President of the Council. 


PRELIM. SCIENTIFIC M.B., LONDON. 
BIOLOGY. 


Twenty Lectures and forty days’ Practical Work during the Summer 
Session, under the direction of Prof. RAY LANKESTER, F.R.S., espe- 
cially arranged for the above Curriculum. 

Open to all Students, whether entered at a Medical School or unattached. 
Commence APRIL 17. 

Admission up to first week of May. 

—- further particulars, apply to the SecrETARY, University College, 
ndon. 








CURRICULUM OF THE M.D. DEGREE, 
LONDON. 


Students who have Matriculated and are intending to* enter, or who have 
already entered, at any one of the London Medical Schools for the purely 
Medical Portion of their Studies, can prepare for the PRELIMINARY 
SCIENTIFIC EXAMINATION at University College, under Prof. 
RAMSAY, Ph.D., Prof. CAREY FOSTER, F.R.S., Prof. OLIVER, 
F.R.S., and Prof. LANKEST ER, LL.D., F. RS 

Fee for the complete Course of "Study required, including Lectures and 
Laboratory Work, 35 Guineas. 

“ For particulars apply to the SecrETARY, University College, Gower 
Street. 








ST. THOMAS’S HOSPITAL MEDICAL | 


SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 
The SUMMER SESSION will commence on May 1x. Students 
entering in the summer are eligible to compete for the Science Scholar- 


ships of 125 Guineas and £60, awarded in October. 

There are numerous Prizes and Scholarships, and all appointments are 
open to Students, without extra charge. 

Special Classes for the Examinations of the Univ ersity of London are held 
throughout the year. A register of approved lodgings and = private families 
receiving Students to reside, is kept in the Secretary’s O 

Prospectus and all particulars may be obtained from the Medical Secretary, 


Mr. G. RENDLE. 
W. M. ORD, Dean. 
R. W. REID, Vice-Dean. 





‘LONDON HOSPITAL AND MEDICAL 
COLLEGE, 
MILE-END, E. 


The SUMMER SESSION will commence on TUESDAY, May t. 

The New College Buildings are now complete, and afford more than 
double the former accommodation. 

Students now entering are eligible for the Entrance Scholarships in 
September. 

Phe Hospital contains nearly 800 beds, and is the largest General Hospital 
in Great Britain. 

General Fee for Lectures and Hospital Practice, 90 guineas in one sum, or 
roo guineas in three instalments. ‘The Resident and other Hospital Appoint- 
ments are free to full Students. 

Special entries may be made for Medical and Surgical Practice, also for the 
course of Practical Surgery. 

The London Hospital is now in direct communication by rail and tram with 
all parts of the Metropolis, and the Metropolitan, Metropolitan District, 
South-Eastern, and East London Raiiways have stations within a minute's 
walk of the Hospital and College. 

For Prospectus and particulars apply to 

MUNRO SCOTT, Warden, 


LONDON GEOLOGICAL FIELD CLASS 
REPORTS, 1887. Price 1s. 


G. PHILIP & SON, wk Fleet Street ; 
Portland Street; W. ESLEY & SON, 28 Essex Street, 
DOLLOND & CO. 2 join Hill, and 62 Old Broad Street. 

A Class for the Summer of 1888 is being formed, which will Study 
the Chalk Formations near London, under the direction of Prof. H. G. 
 amogata F.R.S.—Particulars may be had from any of the above 

irms. 





W. F. COLLINS, 157 Great 
Strand ; 











LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHay, 


Who last week sent to his subscribers Lophopus crystallinus, with sketch and 
description. He also sent out Desmids, Melicerta ringens, Stephanoceros, 
Argulus foliaceus, Cordylophora lacustris, Trout Ova, Volvox globator: 
also Ameeba, Hydra, Vorticella, Crayfish, and other Specimens for (Huxley 
and Martin’s) Biological Laboratory work, 

Weekly’ announcements will be made in this place of Organisms T. RB, 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for eee of £1 ws 
or Twelve Tubes for 105.6 





Portfolio of Drawings, Eleven Parts, 1s.each. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REACENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 
Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 
34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
free, 1s. 6d. 








GENTLEMAN (28)—well educated, Science, 
especially Electrical, Literature and Art, Knowledge of Drawing, 
some French and German, Music, Proof-reading, trained in Business 
Accounts, good Writer—requires position leading to intellectual, scientific, 
or educational work.—RuskKINITE, Office of Nature, 29 Bedford 
Street, Strand. 





MINERAL Collection for SALE in Two 
SPLENDIDLY made CABINETS. 


MR. HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Minerals), contained in Two 
extremely well-made Cabinets, each Cabinet consisting of 2 
drawers (19 x 174 x 33). 

The collection was made by an Irish Gentleman MANY YEARS 
AGO, and contains examples from a number of Irish and other 
localities not now to be obtained. 


On View. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Established 1840.] 


Opposite Norfolk Street. (Established 1840. 





SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 74. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 
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“JOURNAL OF THE ROYAL MICRO- 
SCOPICAL SOCIETY. 


(Published in February, April, June, August, October, and December), 


To NON-FELLOWS 5s. per Number. 


Edited by FRANK CRISP, LL.B, B.A., one of the Secretaries of the 
Society, with the assistance of A. W. Bennett, M.A., B.Sc., F.L.S. ; 
F. Jerrrey Bett, M.A.,: F.Z.S.; JoHNn Mayatct, Jun., F.Z.S.; R. 
G. Hess, M.A., M.D.; and J. ARTHUR THomson, M.A., Fellows of 
the Society. 

In addition to the TRANSACTIONS and PROCEEDINGS of the 
Society, this Journal contains as a special feature a CLASSIFI ED SUM- 
MARY OF CURRENT RESEARCHES relating to Zoology and Botany 
(more especially Invertebrata and Cryptogamia), and Microscopy, consisting 
of Abstracts of the principal Papers published in the leading Journals, 
Transactions, &c., of all countries. : e 

No such a summary of the scattered periodical literature of British and 
Foreign ‘Biological and Microscopical work is elsewhere to be obtained, 
obviating as it does the difficulty that has hitherto been experienced by 
Zoologists, Botanists, and Microscopists in keeping ax courant with what 
is being done by their fellow-workers of this and other countries. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London ; and 20 South Frederick Street, Edinburgh. 





Now Ready, Price 4s. 


A BIBLIOGRAPHY OF ALGERIA. 


By Lieut.-Colonel Sir R. LAMBERT PLAYFAIR, K.C.S.I., 
H.B.M.’s Consul-General, Algiers. 


(Published under the Authority of the Cc uncil of the Royal Geographical 
Society.) 


London, 1888: JOHN MURRAY, Albemarle Street. 


“ FAUSTESTRA.,’’—A Scientific Drama, by 
VERESTRA, B.Sc. London. Price 1s. post free. Large Reductions 
to the Trade.—Apply, “‘T. F.,” 3: Marlee Terrace, Landor Road, 
Stockwell, London, S.W. 








Post Free, One Shilling. 
THE INCREASE OF CANCER IN ENGLAND, 
AND ITS CAUSE. 
A LETTER TO THE REGISTRAR-GENERAL. 


By JOHN FRANCIS CHURCHILL, M.D. 
DAVID STOTT, 370 Oxford Street, W. 





Just Published. 


NATURAL LAWS and GOSPEL TEACH- 


INGS. By HERBERT MORRIS, D.D. Crown 8vo, 1s., Cloth 
Boards. 

A clear and convincing sketch of the correspondence between Science 
and the Word of God on such great questions, Natural Laws and Miracles, 
Natural Laws and Answets to Prayer, the Resurrection of the Dead, &c. 
~ immense amount of information is conveyed in a compact and interesting 
orm. 


THE RELIGIOUS TRACT SOCIETY, 56 Paternoster Row, London. 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 
The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 





Sale by Auction. 


MONDAY NEXT, SALE No. 7663. 
NATURAL HISTORY SPECIMENS. 


Mr. J. C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
APRIL 16, at half-past 12 precisely, the Collection of Eggs formed by 
F. W. Backuouse, Esq., together with the Cases of Stuffed Birds, 
Horns, Insect Cabinet, &c. Also, the Collectioncf Eggs formed by the 
late W. F. Rooke, Esy., M.D., of Scarborough: British and Exotic 
Lepidoptera and Colceoptera, Shells, Minerals, and other Natural 
History Specimens. 


On View the Saturday prior, from ro till 4, and Morning of Sale, and 
Catalogues had. 





MOORE BROTHERS, 
Osteologists, &c., &c., 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOI, 


Agents to the Science and Art Department. 


Skeletons, Disarticulated Skulls, Skeletons, and Crustacea, Models, 
Injected and other Dissections, &c., &c. 

Prices quoted for any Series of Preparations illustrating any of the well- 
known text-books, 


Awarded Seven Medals and Five Diplomas. 
GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. roo Specimens, 25s. ; 
200 ditto, 50s. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


SELECT ZOOLOGICAL MICRO- 
MOUNTS. 


Section of Grantia, showing Collar and Flagellum of the Protozoéns, 








s. 


for high power (7, inch)... oo 
Entire long Section of Sycon ciliatu 


Sectién of Geodia, sp. ‘a 
‘ Tethys lyncurium 
ss Caminus osculosus see as oe es se ee 
‘“ Compound Ascidian Leptoclinum durum (Giard), Struc- 
ture of many individual Spicule, &c. one oss one * 

Larval Ascidians, Fragarium, showing the Urochord, &c. .. 


J. SINEL, Cleveland Road, Jersey. 
F. H. BUTLER, M.A.Oxon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, §&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


m (same detail) 


Hn eM 
cooom KR 


An 





Blowpipe apparatus and reagents; sets of chips for blowpipe analysis; 
round and rectangular glass-topped boxes of new design and extra strength ; 
card trays of any size or pattern to order ; geological hamriers, special make, 
from 1s. 6d. to 4s. 6d. ; chisels ; microscopical glass slides and cover-slips of 
various qualities, also micro. post and rack boxes in plain and polished pine 
cabinets in stained deal from 12s , and in mahogany from 17s. 6d. 

A fresh series of the porcellanous Foraminifera now on view. 





- JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 
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With 71 Woodcuts and Numerous Exercises and Answers. 
Crown 8vo. Price 6s. 6d. 


THE FUNDAMENTAL PRINCIPLES 
OF CHEMISTRY PRACTICALLY TAUGHT, 


BY A NEW METHOD. 


By ROBERT GALLOWAY, M.R.I.A., F.C.S., 
Honorary Member of the Chemical Society of the Lehigh University, U.S. ; 
Author of ‘‘ A Treatise on Fuel, Scientific and Practical,” &c. 

*,* The Principles are taught by experimental and arithmetical exercises. 
and examination questions; and the language of the science by a series of 
progressive exercises. 

London: LONGMANS, GREEN, & CO. 

WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND. 

Their last published Catalogue is 
No. 87. ICHTHYOLOGY: Natural History and Culture of Fishes ; Fisheries, 
Angling, Aquaria. REPTILIA and AMPHIBIA. GENERAL ZOO- 
LOGY : Ancient Works, Biographies, Classification, Darwinism, Manuals, 
Periodicals, Transactions. ANATOMY: Physiology, and Embryology. 
SUPPLEMENT of Works in Conchology, Entomology, Astronomy, 
Botany. Price 6d., PostaGE FREE. 


DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 


> BEETS agi 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 





Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





CHARLES GRIFFIN & COS 
PUBLICATIONS. 





FirtH ANNUAL Issue. Handsome Cloth, 7s. 6d. 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR- 
BOOK for 1888). Compiled from Official Sources, and comprising, 
besides other Official Information, Lists of the Papers read during 
1887 before every S ciety of importance in the United Kingdom. With 
Appendix, comprising a List of the Leading Scientific Societies 
throughout the World. 

** The YEAR-ROOK of SocieTIEs is a record which ought to be or THE 
GREATEST USE for the progress of Science.”—S1r Lyon Priayratr, K.C.B., 
M.P., F.R.S., Past-President of the British Association. 

**Tt goes almost without saying that a Hand-book of this subject will be 
in time one of THE MOST GENERALLY USEFUL WORKS for the library or the 
desk.” — Times. 


This Day. Large Crown 8vo, Cloth, 7s. 6d. 


BIOLOGY (A TEXT-BOOK OF). Com- 
prising Vegetable and Animal Morphology and Physiology. By J. R. 
AINSWORTH DAVIS, B.A., Lecturer on Biology in the University 
College of Wales, Aberystwith. 

*,* This Work contains 158 Illustrations (many full-page), and is suitable 
both for Class-Teaching and for Self-Instruction. 


Recently Published. Royal 8vo, with 190 Illustrations, 18s. 


TO). For the Use of Students. By A. C. HADDON, M.A,, 
Professor of Zoology in the Royal College of Science, Dublin. 
‘*The publication of this volume supplies a long-felt want. A course of 
Embryological teaching so COMPLETE as this, or so WELL SUITED TO THE 
NEEDS OF THE STUDENT, does not exist in any other language.” — Nature. 


Now Ready. Crown 8vo, Cloth, 8s. 6d. 


OUTLINES OF PRACTICAL PHY- 
SIOLOGY. Including Experimental and Chemical Physiology, with 
Reference to Practical Medicine. A Laboratory Hand-book for the use 
of Students. By Prof. STIRLING, Owens College, Manchester. 
With 142 Illustrations. 


London: CHARLES GRIFFIN & CO., Exeter Street, 





PERKEN, SON, & 


Magic Lanterns, 
= Slides, and Accessories. 





| 





Strand. 
RAYMENT “ OPTIMUS ” 
Manufacture tor the Trade ONLY CaTaLocur FREE. 
Thermometers, 
Barometers, 


Microscopes, & 
Scientific Apparatus. 





99 HATTON GARDEN, LONDON, E.C. 





; o ;°% 
x ce fa] 
Be wi Mm 2% 
yA _ ODO Fs 
Ltd b 
3) om & & & 
S == a ie 
q@s=>-Cc 4g 3 ¢ 
&— co | x z 2 2 
ee 
ae le 304 
fz) 4ets@ 
= Smits 
2 92383 
ca — FS 
8) oe e & 
i LJ & 
= ier 
—< = @ 
XY 


JAMES J. 











SeSEUSYLUUmS 
QHeCeeadzcege - 
Sevscose ess a 
aestess doy 
"BES Vs ELSs 5 
COne=ae Se Sees : 
gfeseagsi=  & 
SO¥Eag aque Ss] aS 
SetooSeosFe ps 
Sfgeu geet * fy 8 
S 8 SSE osu S 
Soka OS Soke x 
Ef .0a4s- $$ AS 
mBe anton » = 
escenpeciss 
Spe kSo2o58 eg 
- Om y+ 

F25 O08 0 OS fu & 
SFeurcik~ cle 

Coy CHEecsey o 3 
E>se" ool Bm = 
Bite fcesa” As 
SoS osoRF oa et 
Z2erxsmwos' otvy, 
SCoicig Sot @ oO 8 
= SE etkaceo® i 
_ ob. Eeus ervuU (a=) 
SAFC ES EES ES fq 
ES o wots gos Fe 3 
Oy v.e.c ° no eh Zz 
SsMessecetsess z 
BE -be wes PSS d § 
OZ a MER aE & 
Be eos eon Se 
eM sche S =O8s 

te ssscawolso 
Bo a5 8 25252 
B<essssesser & 
SES aK ESM E aS = 





\R- 
ng, 
in; 
it 
ties 


N- 
sity 


able 


ester. 


LEE. 


| 


Further Particulars on Application. 


. @-anae BO aaevew Ve eoMmer”"omur””. 





April 12, 1888] 


NATURE 


clxxxix 





Diary of Societies. 


LONDON. 


THURSDAY, Aprit 12. 


Rovat SociETY, at 4.30.—Bakerian Lecture—Suggestions on the Classifica- 

tion of the various Species of Heavenly Bodies : Prof. J. Norman Lockyer, 
-R.S. 

PS Society, at 8.—On Symmetric Functions: R. Lachlan.— 
Second Paper on Simplicissima: W. J. C. Sharp.—On a Law of Attrac- 
tion which might include both Gravitation and Cohesion: G. S. Carr.— 
Synthetical Solutions in the Conduction of Heat : E. W. Hobson. 

SociETY OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—Central 
Station Lighting (Transformers v. Accumulators): R. E. Crompton. 

Rovat INSTITUTION, at 3.—The Chemical Arts : Prof. Dewar, F.R.S. 


FRIDAY, Apriv 13. 


RovaL ASTRONOMICAL SOCIETY, at 8. 

Society oF ARTS, at 8.—The Experiences of Twenty Years in conducting 
Agricultural Inquiries in Southern India : W. R. Robinson. 

INSTITUTION OF CiviIL ENGINEERS, at 7.30.—Joy’s Valve-Gear applied to 
Locomotives: H. H. Carrick. 

Rovat InsTITUTION, at 9.—The Pygmy Races of Men: Prof. Flower, 

q ae 

ParKEs Museum, at 8.—Ventilation, Measurement of Cubic Space, &c.: 

Sir Douglas Galton, K.C.B., F.R.S. 


SATURDAY, Aprit 14. 

Puysicat Society, at 3.—On the Measurement of the E.M.F. of 
Dynamos : Prof. “7. E. Ayrton, F.R.S., and Prof. J. Perry, F.R.S.—On 
the Variation «: the Coefficients of Induction: W. E. Sumpner.—Some 
Experiments on Soap-Bubbles: C. V. Boys.—On Electromotive Forces 
by Cont«ct : C. V. Burton. 

Roya. {NSTITUTION, at 3.—The Later Works of Richard Wagner (with 
V~cal and Instrumental Illustrations) : Carl Armbruster. 


MONDAY, Apri 16. 
Society or Arts, at 8.—Milk Supply, and Butter and Cheese-making : 
Richard Bannister. 
Victoria INSTITUTE, at 8.—Mystical Buddhism in Connection with the 
Yoga System of Philosophy: Prof. Sir Monier Monier Williams. 


TUESDAY, Aprit 17. 

ZooLoaicaL Society, at 8.30.—Description of some New Species of Hete- 
rocera collected by Mr. C. M. Woodford in the Fiji Islands : Herbert 
Druce.—On Atavism: T. D. A. Cockerell.—Notes on the Vocal Pouches 
of Rhinoderma darwini: Prof. G. B. Howes.—On a New Genus and 
Species of Rat from New Guinea : Oldfield ‘Thomas. 

Society or Arts, at 8.—A Hundred Years’ Progress in New South Wales: 
W. F. Buchanan, J.P. 

RoyaLt SratisTicaL Society, at 7.45.—Progressive Taxation: some 
Examples from Switzerland : R. H. J. Palgrave, F.R.S. 

INSTITUTION OF CiviL ENGINEERS, at 8.—Compressed Oil-Gas_ and its 
Applications : Arthur Ayres. (Discussion.)}—The Distribution of Hydraulic 
Power in London: E. B. Ellington. 

Royat InsTITUTION, at 3.—John Ruskin: Dr. Charles Waldstein. 

Parkes Museum, at 8.—Water-Supply, Drinking-Water, Pollution of 
Water : Dr. Louis Parkes. 


WEDNESDAY, Aprriu 18. 

Roya METEOROLOGICAL Society, at 7.—Jordan’s New Pattern Photo 
graphic Sunshine Recorder: James B. Jordan.—On the Meteorology of 
South-Eastern China in 1886: Dr. William Doberck.—Lightning in 
ee Prof. A. S. Herschel, F.R.S.—Insolation: Rupert T. 

mith. 

Society or ARTs, at 8.—Telescopes for Stellar Photography: Sir Howard 


Grubb, F.R.S. 
THURSDAY, Apriv 19. 

Rovat Society, at 4.30.—The following Papers will Jrodably be read :— 
The Radio-micrometer : C. V. Boys.—On Hamilton’s Numbers, Part II. : 
Prof. Sylvester, F.R.S., and James Hammond.—Hydraulic Problems on 
the Cross-Sections of Pipes and Channels: Prof. H. Hennessy. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows.—Influence of 
Temperature on the Stability and ‘Composition of Hydrated Calcium 
— and of Calcium Hydroxide; W. A. Shenstone and G. Tudor 

undall. 


Royvat InsTiTUTION, at 3.—The Chemical Arts: Prof. Dewar, F.R.S. 


FRIDAY, Aprit 20. 


INSTITUTION OF Crv1L ENGINEERS, at 7.30.—The Speed-trials of the Latest 
annie to “The Admiral” Class of British Wesenaibs David s. 
‘apper. 
RovaL sgepezorson, at 9.—Antagonism: Right Hon. Sir William R. 
rove, F.R.S. 
Parkes Museum, at 8.—Drainage and Construction: E. C. Robins. 


SATURDAY, Aprit 2r. 
Rovat INstiITUTION, at 3.—The Later Works of Richard Wagner (with 
Vocal and Instrumental Illustrations) : Carl Armbruster. 


THE NERVOUS SYSTEM AND THE MIND: 


A Treatise on the Dynamics of the Human Organism. 
By CHARLES MERCIER, M.B. 
Demy 8vo. 125. 6d. 
MACMILLAN & CQ., LONDON. 








SUBSCRIPTIONS TO “NATURE.” 


= 
[ere a ere a ee eee 
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Tethe United States, the Continent, &c. :— 


anor 


s. 
i: ee ee ae ee ee 
ot eee ee 
QONIOEEEN 5 6s os ks oS oe we 


To India, China, and Japan :— 


eoank 


s. @. 
CL .: ee eee eS ee ee ee 
cast ins: ee eee 
CUTE oviss ow ee bd, a ele ke 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d, - gd. per Line after. 
$s. . 
One-Eighth Page, or QuarterColumn. . . .0 18 6 
Quarter Page, or Halfa Column. . ....1 15 0 
Half a Page, ora Column. ....++++3 § O 
Whole Page. .... “ote oF S 


Money Orders payable to MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


Horsie ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Etc. 








It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence,’ R. I., U.S.A. 
MORELLA MARMALADE, 


The most delicious of all Preserves, also the strictly non-Alcoholic Wine, 
MORELLA, still and sparkling, products of the famous Kent Morella 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, ~ aac, and 46 Gresham Street, 
ndon. 
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STANDARD 


Pays HALF A MILLION ANNUALLY 
LI oo in Death Claims. 


Its INVESTED FUNDS exceed 63 MIL- 

LIONS, increasing yearly, and the New 

RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO. (Established 1852). 

Patronized by H.M. the QUEEN. 


the amount transacted byany of the Scottish 


83 KING WILLIAM STREET, E.C. 





Contractors to H.M. Government. 


Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, oc, &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
| LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LO 








Telegrams—‘‘TONNERRE LONDON.” 





THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from fereign zoological 
journals of important and interesting articles in various branches of zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 


Thespecialattention of Land Agents is directed tothe AGRICULTURIST | 


” ~ + See best existing papers for Advertising Farms tobe Let and Estates 
or Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 
Price 3¢. By post 3}¢. Annual Subscription, payable in advance, 145. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


Business for the last Bonus period exceeded | 


Life Offices | 


R. RIPPON Paints, Draws, and Lithographs 
Exquisite Characteristic Figures of Insects, Shells, Fishes, Egos 
Fossils, or other Natural History Objects. Also Prehistoric Imple. 
ments and exact Copies from Illuminated MSS. Specimens of work 
many from High-Class Scientific Publications, can be submitted — 
Address—Sidney Terrace, Jasper Road, Upper Norwood, S.E. 


HOLLOWAYS PILLS |eeem 


Is a Certain Cure for all Disorders of the LIVER, STOMAGE 
AND BOWELS. A Great PURIFIER of the BLOOD; , 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 














On the rstof every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTEn, F.L.S., British Museum. 


ConTENTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanical News.- 
Proceedings of Societies. 

Price rs. 34. Subscription for One Year, payable in advance, r2s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C, 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C. G. Barrett, J. W. DouGras, W. W. Fow er, M.A 
F.L.S., R. McLacuzan, F.R.S., E. Saunpers, F.L.S., and 
H. T. Starnton, F.R.S. 





This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
t Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the abor 

a'ldress. 


On the rst of every Month, Price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CARRINGTON, 


With the Assistance of 
Freperick Bonp, F Z.S. RICHARD SouTH. 
Epwarp A, Fitcu, F.L.S. J. Jenner WeErR, F.L.S. 
F. BucHANAN WuirtE, M.D. 

Contains Articles by well-known Entomologists on all branches of th 
Science; on Insects injurious or beneficial to Farm or Garden; Notes ® 
Habits, Life-Histories; occurrence of Rarities, &c., there are Month 
Lists of Duplicates and Desiderata. R 

WooncuT It_usTraTions and occasional LirHoGRAPHED and CHROM 
LITHOGRAPHED PLarTEs. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE “HANSA,” 











Published since 1864 in Hamburg, is the only independent professional pap: 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiqué 
Reviews, Reports, Advertisements. Strict eye kept upon the developme! 
of Maritime Affairs in every respect. Every second Sunday one Number® 
4to at least ; frequent supplements and drawings. Subscription at any tim 
preceding numbers of the year furnished subsequently. Price r2s. for twelr 
months. Advertisements 4d. a linewidely spread by this paper; consider 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer 
Dieckmann, Hamburg, Alterwall,.28. Edited by W. von FREEDEN, M. 
Hamburg, Alexander Street, 8 












In Casks, 12/6 per 9 gals. In 


must be paid for with the Beer. 
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Ss. Wi. STOw =z. 


* Bottles charged 2/- per doz., and allowed at the same rate if returned; but they 


Neither sugar, saccharum, nor any of the many new Brewing Materials are used in Bi 
the manufacture of the ““S. N.” Stout; it is Brewed entirely from the finest Malt and & 
Hops; it is, too, more hopped than Stout is generally; therefore, besides being very 
nutritious, it is an excellent Tonic and particularly suited for invali 
anyone requiring a good strengthening beverage. 
and very much recommended by Medical men. 


WALTHAM 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 


Bottle, 3/3 per doz. Impl. Pts.* 


, ladies nursing, or 
It is a “‘Sound Nutritious” Tonic, 


BROTHERS, 
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MESSRS. MACMILLAN 7 C0.8 PUBLICATIONS. 





NATURAL PHILOSOPHY. 


Elementary Practical Physics, Lessons in. 
By BALFOUR STEWART, M. a LL.D., F.R.S., and W. 
HALDANE GEE, B.Sc. Crown 

Vol. L—GENERAL PHYSICAL "PROCESSES. 6s. 

Vol. I. —ELECTRICITY AND MAGNETISM. 7s. 6d. 

Vol. III.—OPTICS, HEAT, AND SOUND (Jn the press. 

Practical Physics for Schools and the Junior 
Students of Colleges. By the ‘same Author: 

Vol. I—ELECTRICITY AND M AGNETISM. 2s. 6d. 

On Light. Being the Burnett Lectures, de 
livered in Aberdeen in 1883, 1884, 1885. By GEORGE GABRIEL 
STOKES, M.A., P.R.S., &c., Fellow of Pembroke College, and 
Lucasian Professor of Mathematics in the University of Cambridge. 
First Course. ON THE Nature oF Licut.—Second Course. ON 
Licut as A Mgans oF Investication.—Third Course. ON THE 
Benericiat Errects or Licut. Crown 8vo 2s. 6¢. each. Also 
Complete in r Volume, 7s. 6d. 

An Elementary Treatise on Sound. By 
W. H. STONE, M.D. With Illustrations. 18mo. 3s. 6d. 

Heat. By P.G. Tait, M.A., Sec. R.S.E., for- 
merly Fellow of St. Peter’s College, Cuaetion, Professor of Natural 
Philosophy in the University of Edinburgh. Crown 8vo. 6s. 

Elementary Lessons in Electricity and 
MAGNETISM. By SILVANUS P. THOMPSON, Principal and 
Professor of Physics in the Technical College, Finsbury. With Tlus- 
trations. Edition, Revised. Twenty-Eighth Thousand. Fcap. 
8vo. 45. 6 

Electrostatics and Magnetism, Reprints of 
a on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., 

.S.E., Fellow of St. Peter’s College, Cambridge, and Professor of 
Saree | Philosophy i in the University of Glasgow. Second Edition. 
Medium 8vo. 18s. ; ‘ 

The Motion of Vortex Rings, a Treatise on. 
An Essay to which the Adams Prize was adjudged in? 1882 in the Uni- 
versity of Cambridge. y J. J. THOMSON, Fellow of Trinity 
College, Cambridge, and Professor = Experimental Physics in the 
University. With Diagrams, 8vo. 

Applications of Dynamics to Physics and 
CHEMISTRY. By the same Author. Crown 8vo.  [J/# the press. 
Natural Philosophy for Beginners. By I. 
TODHUNTER, M.A., F.R.S., D.Sc. | Part I. The Properties of 
Solid and Fluid Bodies. 18mo. 3s. 6d. Part II. Sound, Light, 

and Heat. 18mo. 35. 

Heat and Electricity, A Collection of Ex- 
AMPLES ON. By H. H. TURNER, B.A., Fellow ‘of Trinity Col- 
lege, Cambridge. Crown 8vo. 2s. 6d. 

Light: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With nearly 200 Engravings and Coloured Plates. Crown 8vo. 75. 6d. 


ASTRONOMY. 


Popular Astronomy. With Illustrations by 
Sir G. B. AIRY, K.C.B., formerly Astronomer-Royal. New Edition. 


18mo. 45. 6d. 
Transit of Venus. By G. Forbes, M.A., Pro- 


fessor of Natural Philosophy in the Andersonian University, Chagas. 
Illustrated. Crown 8vo. 3s. 6d. [Nature Series. 
A Treatise on Astronomy, for the Use of 


Colleges and Schools. By HUGH GODFRAY, M.A., Mathematical 


aioe at Pembroke College, Cambridge. Fourth Edition.  8vo. 
20 


An Elementary Treatise on the Lunar 
THEORY, with a Brief Sketch of the Problem up to the Time of 


coven. By the same Author. Second Edition, Revised. Crown 8vo. 

2 

Primer of Astronomy. By J. Norman 
LOCKYER, F.R.S. With Numerous Illustrations. New Edition. 


9 1s. [Science Primers. 
€mentary Lessons in Astronomy. By 
the same Author. With Coloured Diagram of the Spectra of the Sun, 


— 4 Ziabale, and Numerous Illustrations. New Edition. Feap. 


The Chemistry of the Sun. 
Author. With Illustrations. 8vo. 145, 
uestions on Lockyer’s Elementary Les- 
SONS IN ASTRONOMY. ‘For the Use of Schools. “By JOHN 

ORBES-ROBERTSON, 18mo, Cloth Limp. 1s. 6d. 

Popular Astronomy. 
Professor U.S. Naval Observatory. 
ofthe Stars, Second Edition, Revised, 8yo, 18s. 


By the same 


= .MACMILLAN & CO., LONDON, 














CHEMISTRY, 


A Manual of Inorganic Chemistry. By 
HENRY ARMSTRONG, Ph.D., F.R.S., Professor of Chemistry in 
the City and Guilds of London Technical Institute. Crown 8vo. 

[Jn preparation. 

The Owens College Course of Practical 
ORGANIC CHEMISTRY. By JULIUS B. COHEN, Ph.D., F.C.S. 
Assistant Lecturer on Chemistry in the Owens College, Manchester, 
With a Preface by Sir HENRY ROSCOE, F.R.S., and 
SCHORLEMMER, F.R.S._ Fcap. vo. 2s. 6d, ” 

Elements of Chemical Physics. By Josiah 
P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 
Harvard University. Fourth Edition. Royal 8vo. 21s. 

A System of Volumetric Analysis. By Dr. 
EMIL FLEISCHER. Translated, with Notesand Additions, from the 
Second German Edition, by M. M. PATTISON MUIR, F.R.S.E. 
Illustrated. Crown 8vo. 7s. 6d. 

Agricultural Chemical Analysis, a Hand- 
BOOK OF. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S. Founded upon Leitfaden fiir die Agriculture Chemische 

Analyse, von Dr. F, Krocker. Crown 8vo, 7s. 

A Course of Quantitative Analysis for 
STUDENTS. By W. NOELHARTLEY, F.R.S. Globe 8vo. | 5s. 
The Owens College Junior Course of Practical 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S., Chemical 
Master in the Grammar School, Manchester. With Preface by Sir 
Henry Roscog, F.R.S., and Illustrations. NewEdit. 18mo. as. 6d. 


Questions on Chemistry. A Series of Prob- 


lems and Exercises in Inorganic and Organic Chemistry. By the 
same Author. Fcap. 8vo. 35. 
Blowpipe Analysis. By J. Landauer. 


Authorized English Edition. By J. TAYLOR ane ale E. KAY, of 
Owens College, Manchester. Extra Fcap. 8vo. 4s. 6d. 

Chemical Arithmetic. With 1200 Problems. 
By SYDNEY LUPTON, M.A., F.C.S., F.1.C., formerly Assistant 
Master at Harrow. Second Edition, Revised and Abridged. Fcap. 8vo. 


48. 6d. ; ; 

Practical Chemistry for Medical Students. 
Sociales arranged for the first M. . + eens By M. M. PATTISON 
MUIR, F.R.S.E. Feap. 8vo. 15, 

The Elements of ‘Thermal Chemistry. By 
M.M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Przlector of 
Chemistry in Gonville and Caius College, Cambridge ; assisted by 
DAVID MUIR WILSON. 8vo. 12s.6d. 

Compounds of Carbon; or, Organic Che- 
mistry, an Introduction to the Study < By IRA REMSEN, Professor 
of Chemistry in the Johns Hopkins University. Crown 8vo. "6s. 6d. 

An Introduction to the Study of Chemistry 
(INORGANIC CHEMISTRY). By the same Author. Crown 8vo. 


6s. 6d. 
The Elements of Chemistry. A Text-book 


for Beginners. By the Same. Fcap. 8vo. 2s. 6d. 

Primer of Chemistry. By Sir Henry E. 
ROSCOE, F.R.S., formerly Professor of Chemistry in the Victoria 
University, the Owens College, Manchester. With Numerous Illustra- 
tions. New Edition, With Questions. 18mo. 1s. 

[Science Primers. 

Lessons in Elementary Chemistry, Inorganic 
AND ORGANIC. By the same Author. With Numerous Illustrations. 
and Chromolitho of the Solar Spectrum, and of the Alkalies and Alkaline 
Earths. New Edition. Feap. 8vo. 45. 6d. 

Inorganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemistry. By Sic HENRY 
E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. With 
Illustrations. Medium 8vo 

Vols. I. and II. INORGANIC CHEMISTRY. 
Vol. I.—The Non-Metallic Elements. 21s. Vol. II. Part I.—Metals. 
18s. Vol. II. PartI1.—Metals. 18s. 
Vol. IIIL—ORGANIC CHEMISTRY. 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Chemistry. With Numerous Illustrations. Four Parts. Parts I., II., 
and IV.,21s. each. Part ILI., 18s, 

A Series of Chemical Problems, prepared 
with Special Reference to Sir H. E. Roscoe’s Lessons in Elementary 
Chemistry. By Professor T. E. THORPE, F.R.S. Adapted for the 
Preparation of Students for the Government, Science, and Society of 
Arts Examinations. With a Preface by Sir Henry E. Roscoe, F.R.S. 
New Edition, with Key. 18mo. 2s. 

A Treatise on Chemical Physics. By T. E. 
THORPE, Ph.D., F.R.S., Professor of Chemistry in the Normal 
School of Science, ond Prof. A. W. RUCKER. Illustrated. 8vo. 

[ln preparation. 


By S. Newcomb, LL.D., | Metals and their Chief Industrial Applica- 


With 112 Titustrations and 5 Maps | 


TIONS. By C. ALDER WRIGHT, D.Sc., &c., Lecturer on Chemistry 
in St. Mary’s Hospital Medical School. Extra Feap. 8vo. 3s. 6d. 
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LADIES, SHOP BY POST! 


By making your Purchases Diree from the DARLINGTON MILLS, Zz are sure of getting NEW 
GOODS at first hand, fresh from the Looms, and at a clear Saving of ALL the intermediate Profits of 
Draper and Wholesale Merchant. 


LARGE BOX OF SPRING PATTERNS SENT FREE BY POST 


ON APPROVAL, TO ANY ADDRESS IN TOWN OR COUNTRY. 


Darlington 


NOTED wee NOTED DARLINGTON 
TWEED COSTUME CLOTHS. 


“The DOROTHY.” “The GRAMPIAN.” 

“The IRENE.” The CALEDONIAN.” 

“ec ” e VIRGI 

oa ae “ EMPRESS COSTUME CLOTS.” 
mo. “ SILVER WEDDING.” 


“‘The MADGE. ‘*NEW SKIRTINGS.”’ 


Fabrics 


The NEW SPRING WEAVINGS comprise upwards of 1000 VARIETIES 
All in the LATEST FASHION, giving an unlimited Choice, together with the Celebrated 


DARLINGTON CROSS-WARP SERGES 


AND GOLD MEDAL MERINOES AND CASHMERES, 
All Renowned for their Beautiful Appearance, Thorough Money Value, and Hard-wearing Qualities. 
— 
ee ANY LENGTH CUT, 
zo =~ NO MATTER HOW SHORT 








—e-—— eet é es —_ 
These Splendid Goods Fe ae 
are 7 
SOLD DIRECT TO THE 
PUBLIC 

Without the inter- 

vention of Wholesale 
Merchants, Drapers, 

Agents, or Middlemen, 

all Intermediate 
Profits being given to — 
the Purchaser. 









Any Article 
— not approved will be 





Days. 
ALL PARCELS DELIVERED 
CARRIACE PAID 
To any 
RAILWAY STATION it 
GREAT BRITAIN 


ALL GOODS ARE 





WARRANTED BRIT 
TO BE EQUAL TO SAMPLE. : or IRELAND. 
— —<——" The MILLS. ARLINGTON . es 





Messrs. HENRY PEASE & CO.’S SUCCESSORS S buy their Wools direct from the English Farmer. After careful sorting and 

cleansing, the Wool is spun into Yarn, and the Yarn woven into the various charming Fabrics for which the firm have beet 

renowned since their establishment in 1752—the entire process of Manufacture being carried on in their own Mills at Darlingto® 
employing more than 1000 hands. 


HENRY PEASE & CO.’S SUCCESSORS, wSxdeeervSERs, THE MILLS, DARLINGTON. 


ILLUSTRATED CATALOGUES OF 60 PAGES, POST FREE. ESTABLISHED 1752. 


Printed by RicHarp Cray AnD Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—TuHurspay, April 12, 1888 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 


Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 








No. 964, VOL. 37.] 


THURSDAY, APRIL 19, 1888. 


[PRICE 15 CENTS. 
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R. & J. BECK’S 
NEW MICROSCOPE, 


~FHE STAR. 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
ae 





440 


: . 3 Full Descriptive Pamphlet sent on 
Application to 


R. & J. BECK, 68 Cornhill London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 
THE NEW LANTERN MICROSCOPE 
OXvVHYDROGEN oR Evectric Lieut. 


(Wright and Newton's Patent.) 


SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 



















ne Lime-light this Instrument showsa Flea 15 feet long as sharply as a 
E agicLantern Slide ; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
ye magnified:2,500 diams. Is also the most perfect projecting Micro- 
olariscope made. Particulars and Report of Royal Microscopical Society 


on application. = 
NEWTON & CO., 
uM Ortictans To THE QUEEN AND THE GOVERNMENT, 

AKERS OF EVERY DescriPTION OF SCIENTIFIC AND PHYSICALAPPARATUS 
vor CoLLEcEs, InstiTuTIONS,’&c. Specrat OpricaL APPARATUS FOR 
Povariscopy, Spectroscopy, &c., FOR SCREEN PROJECTION. 

Full lllustrated Catalogues 6 Stamps. 
3 FLEET STREET, LONDON. 


PRICES. Lad 
Stand, with t-in. Ovject- 
glass and 1 Eye-piece ... 2 2 0 
Stand, with t-in. and }-in. 
Object-glasses ... -- 3 3 0 





BROWNING’S SPECTROSCOPES. 





The Student’s Spectroscope has a prism of extremely dense glass, of very 
superior workmanship ; the circle is divided, and reads with a vernier to 
single minutes ; the slit is furnished with a reflecting prism, by means of 
which two spectra can be shown in the field of view at the same time. The 
instrument will divide the D line in the Solar Spectrum. or the yellow Sodium 
lines distinctly. With aslight alteration of the adjustments, the instrument 
can be used for taking the refractive and dispersive powers of solids or 
liquids. The Student’s Spectroscope is the best instrument for the Labora- 
tory and for all gensral work in Spectrum Analysis 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 
Lllustrated Catalogue of Spectroscopes, post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
DR. D. V. MONCKHOVEN’S 


DRY PLATES. 








TRADE MARK. REGISTERED. 





DAILY PRODUCTION, 3500 DOZENS. 





SOLE AGENTS— 


NEGRETT!I & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
TO THE QUEEN, 


HOLBORN VIADUCT, LONDON, E.C. 
Telegraphic Address—“* NeGretT1 Loxpon.” TELE! HONE No. 6583. 


N.B.—A Sample of these Plates fer trial may be had on ap; lication 
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GUY’S HOSPITAL MEDICAL SCHOOL. 


UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION, 


Instruction is given in -all the subjects of the above Examination at 
GUY’S HOSPITAL during the Winter and Summer Sessions. The Fee 
for the whole Course is ro Guineas. The Class is not confined to Students 
of the Hospital. 

For further particulars, apply to the Dean, Guy’s Hospital, Southwark, 

-E. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION commences on TUESDAY, May 1. 

The Hospital contains, besides the beds fur Medical and Surgical Cases, 
wards for Obstetric, Ophtha'mic, and other special departments. 

Special Classes are held in the Hospital for Students preparing for the 
Examinations of the University of London and of other Examining Boards. 

APPOINTMENTS.—The House Surgeons and House Physicians, the Obste- 
tric Residents, Clinical Assistants, and Dressers, are selected from the 





Students, according to merit and without payment. There are alsoa large | 


number of Junior Appointments, every part of the Hospital Practice being 
systematically employed for instruction. 

ENTRANCE SCHOLARSHIPS.—Open Scholarship of 125 guineas, in Classics, 
Mathematics, and Modern Languages. Open Scholarship of 125 guineas, 
in Chemistry, Physics, Botany, and Zoology. 

Students entering in May are eligible for the Open Scholarships competed 
for in September. Seventeen Scholarships, Prizes, and Medals, varying 
from £50 to £10 each, are open for competiticn to all the Students 

The Hospital is in close proximity to Metropolitan, District, South- 
Eastern, Brighton, Cha:ham, North London, and Great Eastern Railway 
Systems. 

For Prospectus and further information apply to the Dean, Dr. F. TayLor, 
Guy’s Hospital, London, S.E 


March 1888. 


CENTRAL INSTITUTION 


OF THE 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


A COURSE of LECTURES will be given on WEDNESDAYS, at 
5 p-m., during the Summer Term, at the CENNTRAL INsTITUTICN, ExuHt- 
110N Roap, on “‘ Thermechemical Methods and Principles,” by S. U. 
PICKERING, Esq., M.A. 

Fee for the Course, £1. 


THE WILLIAMSON PORTRAIT FUND. 


A MEETING of the SUBSCRIBERS will be held at the ROOMS of 
the CHEMICAL SOCIETY, Burtincron House, on THURSDAY, 
APRIL 26, at 5 p.m., to take the necessary steps for having the Portrait 
painted. 








W. J. RUSSELL, Treasurer. 
M. CARTEIGHE, \H a 
H. FORSTER MORLEY, § “°°? %€¢S 








































SOMERVILLE HALL, OXFORD. 


The EXAMINATION for the following Entrance Scholarships and 


Exhibitions, all tenable at the Hall for three years, will be held on | 


TUESDAY, MAY 1s. 

(1) ‘‘ Mary Conybeare” Scholarship of £50 a year. 

(2).*‘ Clothworkers’ Scholarship” of £35 a year. 

(3) Three Exhibitions of £25 a year, one of which may be attached to the 
Clothworkers’ Scholarship. : 

For particulars, apply to the Principal, Miss SHaw LEFEvRE. 


LONDON GEOLOGICAL FIELD CLASS 
REPORTS, 1887. Price rs. 

G. PHILIP & SON, 32 Fleet Street; W. F. COLLINS, 157 Great 
Portland Street; W. WESLEY & SON, 28 Essex Street, Strand; 
DOLLOND & CO., 1 Ludgate Hill, and 62 Old Broad Street. 

A Class for the Summer of 1888 is being formed for the Study of the 
Chalk and Associated Deposits near London, under the direction of Prof. 
s G. SEELEY, F.R.S.—Particulars may be had from any of the above 

irms. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 
The SUMMER SESSION will commence on May rt. Students 








entering in the summer are eligible to compete for the Science Scholar- | 


ships of 125 Guineas and £60, awarded in October. 
There are numerous Prizes and Scholarships, and all appointments are 
open to Students, without extra charge. 


Special Classes fur the Examinations of the University of London are held : ‘ 
| New Lists of Rare Minerals, Rock Specimens, Geological Apparat® 


throughout the year. A register of approved lodgings and of private families 
receiving Students to reside, is kept in the Secretary’s Office. 











Prospectus and all particulars may be obtained from the Medical Secretary, 


Mr. G. RENDLE. 
W. M. ORD, Dean. 
R. W. REID, Vice-Dean. 


—— 


LIVING SPECIMENS FOR THE MICROSCOPE 


GOLD MEDAL awarded at the FISHERIES EXHIBITION wp 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAy 


Wh» last week sent to his subscribers Closterium restratum, forming zyp 
spores. with sketch and description. Healso sent out Lophopus crystallinn 
Melicerta ringens, Stephanoceros, Argulus foliaceus, Cordylophora lacusty 
Trout Ova, Volvox globator ; also Amoeba, Hydra, Vorticella, Crayfish, ay 
other Specimens for (Huxley and Martin's) Biological Laboratory work, 
Weekly announcements will be made in this place of Organisms T, } 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £y , 
or Twelve Tubes for 10s. 6d. 





Portfolio of Drawings, Eleven Parts, 1s. each. 


F. H. BUTLER, M.A.0xon., A.R.S.Mines, te, 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, SW, 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Recently added to Stock :—A fresh Series of GEOLOGICAL HAMMER 
and various BLOWPIPE APPARATUS, also HAMMER-STRAPS g 
Geologists’ COLLECTING-BAGS; new Rock Sections, including Ha 
Cuatk, Hunstanton ; two BASALTs from Rhu-na-gael, Mull ; and Sveum 
Sutherland ; large single Polygonal Columns of the altered Clay of M 
dale, Derbyshire ; Basalt from Clee Hill and Rowley, Rhyolite ard Spheruii 
ditt» (** Lea Rock”) from Overley Hill, Binary Granite from Ercal 
and Volcan‘c Ash and Agglomerate from Lawrence Hill and Char! 
Shropshire ; fine Crystals of Calcite, 4-5inches in length and 1}-2 
diameter ; and brillant blue Barytes. Microscopic Glass Slips and Cover 
glasses of the best English make, Entomological Apparatus, and Cabinet 
for S:udents and Collectors always on hand. 


LONDON HOSPITAL AND MEDICAL 
COLLEGE, 
MILE-END, E. 


The SUMMER SESSION will commence on TUESDAY, May tr. 

The New College Buildings are now complete, and afford more tha 
double the former accommodation. 

Students now entering are eligible for the Entrance Scholarships 
September. 

The Hospital contains nearly 800 beds, and is the largest General Hospitz 
in Great Britain 

General Fee for Lectures and Hospital Practice, 90 guineas in one sum, @ 
100 guineas in three instalments. The Resident and other Hospital Appoin 
ments are free to full Students. 

Special entries may be made for Medical and Surgical Practice, also forth 
course of Practical Surgery. 

The London Hospital is now in direct communication by rail and tram wit 
all parts of the Metropolis, and the Metropolitan, Metropolitan District 
South-Eastern, and East London Railways have stations within a minute 
walk of the Hospital and College. 

For Prospectus and particulars apply to 














MUNRO SCOTT, Warden, 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 
The List, which includes some choice productions from the Owens Colles: 
(by permission), post free for One Stamp. 


JAMES R. GREGORY, — 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FO} 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGES! 
STOCK AND GREATEST VARIETY IN LONDON. NEW LIS! j 

NOW READY. 


New Catalogue of Mineral Specimens, 
Arranged for the Selection of Single Specimens, &c., with Prices. Als 








Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museu® 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
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NEW BOOK BY RICHARD A. PROCTOR. 
Part I. Now Ready. Price 2s. 6d. . 


OLD AND NEW ASTRON OMY. 
' By RICHARD A. PROCTOR, 
This work will be completed in twelve Monthly Parts and a Supplementary Section. In each there will be sixty-four pages, imperial octavo, many 
cuts, and two plates, or one large folding plate. Thus the complete volume will contain, with index, preface, &c., about 800 pages and abundant illustration. 
‘The pr.ce of each Part will be 2s. 6d. ; that of the Supplemen:ary Section, containing tables, index, and preface, 1s. The price of the complete work, in 


65. P ? — F 
cloth, The chief object of the volume thus announced is to present in popular yet scientifically sound form those views of the heavenly bodies which are 
included in what, in his last poem, Tennyson calls the “‘ New Astronomy.” The life-histories of worlds and suns will be dealt with ; the planets will be 


studied as illustrat ng the stages of our own earth's life, while the record of our earth will be considered as illustrating the life-histories of the planets. __ The 
sun will be studied as the one star we can examine, and thus as telling us all we know in detail about the nature of other suns; and the stars will be 
considered as throwing light on the probable past and future of the ruling and life-giving centre of the solar system. 

*," Complete Prospectus will be sent on application, 


London: LONGMANS, GREEN, & CO. 





Now Ready, Third Edition. 
ADAPTED TO THE NEW BRITISH PHARMACOP@EIA, 1885. 


Medium 8vo, Price 21s. 


A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician 
and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 
Edinburgh. 


ADAPTED TO THE UNITED STATES PHARMACOPCIA BY F. H. WILLIAMS, M.D., 
BUSTON,MASS. 
‘¢It is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable . . . is 
undoubtedly the best treatise on the subject in the English language.”—British Medical Journal. 
‘* A work which marks a distinct epoch, a turning-point in the history of medicine. It is not a mere compilation . . . but it 
is essentially a new departure breaking away from well-worn tracks into a new and almost unknown region.” — Medical Times and 


Gazelle. 
BY THE SAME AUTHOR. 


DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 


This Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Auther on similar subjects. 
8vo, 10s. 6d, 


‘* Distinguished by accurate observation and original thinking, these papers have been largely instrumental in moulding current 
medical opinion in regard to many of the subjects with which they are concerned.” —Zdinburgh Medical Journal, 

**We can cordially recommend the volume, as one which combines much practical and technical information and sound 
common sense.” —London Medical Record. 


MACMILLAN & CO., LONDON. 


WILLIAM WESLEY & SON, | With 7x Woodcuts and Numerous Exercises and Answers. 
Scientific Booksellers and Publishers, Crown 8vo. Price 6s. 6d. 


28 Essex Sraeer, STRAND. THE FUNDAMENTAL PRINCIPLES 


: _ Their last published Catalogue is Ot 
Angligg, Aquaria, REPTILIA and AMPHIBIA, GENERAL 200. | OF CHEMISTRY PRACTICALLY TAUGHT, 
LOGY : Ancient Works, eco Classification, Darwinism, Manuals, 


Periodicals, Transactions. ANATOMY: Physiology, and Embryology. 7 
SUPPLEMENT of Works in Conchology, Entomology, Astronomy, BY A NEW METHOD. 


ee ae By ROBERT GALLOWAY, M.R.LA., F.C.S., 
DIAGRAMS FOR LECTU RES, DRAW. Honorary Member of the Chemical Society of the Lehigh University, U.S. ; 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND Author of ‘A Treatise on Fuel, Scientific and Practical,” &c. 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. *,* The Principles are taught by experimental and arithmetical exercises. 


: and inati stions; and the language of the science by a series of 
PARKER & COWARD, Broadway Chambers, Westminster. sonanindins ania. . guag ¥y 














Just Published, London: LONGMANS, GREEN, & CO. 
NATURAL LAWS and GOSPEL TEACH- is ; " 
INGS. By HERBERT MORRIS, D.D. Crown 8vo, 1s., Cloth How Randy, Paice 4% 
Boards. A BIBLIOGRAPHY OF ALGERIA. 


A clear and convincing sketch of the correspondence between Science 


and the Word of God on such great questions, Natural Laws and Miracles i i 
Natural Laws and Answeis to Prayer, the Resurrection of the Dead, &e. By Lieut.-Colonel Sir R. LAMBERT PLAYFAIR, K.C.S.L, 


rane amount of information is conveyed in a compact and interesting H.B.M.’s Consul-General, Algiers. 
‘ is (Published under the Authority of the Council of the Royal Geographical 
THE RELIGIOUS TRACT SOCIETY, 56 Paternoster Row, London. Society.) 





London, 1888: JOHN MURRAY, Albemarle Street. 





Post Free, One Shilling. 


“ FAUSTESTRA.’’—A Scientific Drama, b 
THE INCREASE OF CANCER IN ENGLAND, VERESTRA, B.Sc. London. Price aes st Large Redeaiens 








‘rade.—Apply, ‘T. F.,” ferrace, Landor Road, 

AND ITS CAUSE. Senate ey On en ee 

A LETTER TO THE REGISTRAR-GENERAL. OUR MORALITY AND THE MORAL 
By JOHN FRANCIS CHURCHILL, M.D. QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 


in King’s College, London. 
DAVID STOTT, 370 Oxford Street, W. J.& A. CHURCHILL. 
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Just Published, Crown 8vo, Cloth, 6s. 


PRACTICAL EDUCATION. Treating of 
the Development of Memory, the Increasing Quickness of Perception, 
and Training the Constructive Faculties. By CHARLES G. LELAND, 
late Director of the Public Industrial Art School, Philadelphia, &c. 

More than 60.000 copies of the Work, of which this is a greatly improved 
and enlarged edition, were published in the United States. 

“It deals with the whole subject in such a downright practical fashion, 
and is so much the result of long personal experience and observation, as to 
render it a veritable mine of valuable suggestions.” —British Architect. 

**Mr. Leland sets forth at considerable length the result of many years’ 
experience in practical or industrial education. His book is full of interest. 
and commends itself to all who are engaged in training the young. Many of 
Mr. Leland’s suggestions might be carried ov out | ney among the 
young folks in our large towns and villages.’""—Northern Whig. 


WHITTAKER & CO., eaieaenetell Square, E.C. 








Just Published, 8vo, Sewed, pp. 72, with 4 Plates, 2s. 


WAGNER (P.).—The Increase in the Pro- 
duce of the Soil through the Rational Use of Nitrogenous Manure. By 
Prof. PAUL WAGNER, Ph.D., Director of the Agricultural Research 
Station, Darmstadt. Translated by Georce G. Henperson, M.A., 


WHITTAKER & CO,, Paternoster Square, E.C. 





R. RIPPON Paints, Draws, and Lithographs 
Exquisite Characteristic Figures of Insects, Shells, Fishes, Eggs, 
Fossils, or other Natural History Objects. Also Prehistoric Imple- 
ments and exact Copies from Illuminated MSS. Specimens of work, 
many from High-Class Scientific Publications, can be submitted.— 
Address—Sidney Terrace, Jasper Road, Upper Norwood, S.E. 





Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Lllustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of >° 
Excellence of Construction of Mathematical Instruments, a 


Gotp Mepat in the International Inventions Exhibition 188 
matical Work. Silver Medal, Architects’ Exhibition, 1386. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, w.c 


only 
the- 





SOLE MAKER 
JAMES J. HICKS, 
Wholesale Manufacturer of 
All kinds of Meteorological Instruments, &¢., 
|8,9, & 10 Hatton Garden, Londcn,&.C. 


THE NEW PATENT! 
ANEROID BAROMETER, 





Beaune, and Surveying Instruments | 


w 
| 
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CHARLES GRIFFIN & COS 
PUBLICATIONS. 





FirtH ANNUAL Issue. Handsome Cloth, 7s. 6d. 


THE SCIENTIFIC AND LEARNE) 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR 
BOOK for 1888). Compiled from Official Sources, and comprising 
besides other Official Information, Lists of the PAPERS read durin 
1887 before every S ciety of importance in the United Kingdem. Wi 
Appendix, comprising a List of the Leading Scientific Societ’s 
throughout the World. 

** The VEAR-RooK of SocieT1£3 is a record which ought to be or tm 
GREATEST USE for the progress of Science.””—S1ir Lyon Prayrarr, K.C§. 
M.P., F.R.S., Past-President of the British Association. 

** It goes almost without saying that a Hand-book of this subject will k 
in time one of THE MOST GENERALLY USEFUL workKS for the library or th 
desk.” — Times. 


This Day. Large Crown 8vo, Cloth, 7s. 6¢. 


BIOLOGY (A TEXT-BOOK OF). Con. 
prising Vegetable and Animal Morphology and Physiology. By J.R 
AINSWORTH DAVIS, B.A., Lecturer on B.ology in the Universiy 
College of Wales, Aberystwith. 

*,* This Work contains 158 Illustrations (many full-page), and is suitabk 
bo th for Class-Teaching and for Self-Instauction. 


Recently Published. Royal 8vo, with 1go Illustrations, 18s. 


For the Use of Students. By Cc. HADDON, M.A, 
~ r of Zoology in the Royal Coll-ge at Science, Dublin. 
‘*The publication of this volume supplies a long-felt want. A course o/ 
Embry ological teaching so COMPLETE as th.s. or SO WELL SU ITED TO THE 
NEECS OF THE STUDENT, does not exist in any other language.” —Natwre. 


Now Ready. Crown 8vo, Cloth, 8s. 6d. 


OUTLINES OF PRACTICAL PHY. 


SIOLOGY. Including Experimental and Chemica! Physiology, with 
Reference to Practical Medicine. A Laboratory Hand-book for the us 
of Students. By Prof. SUIRLING, Owens College, Manchester 
With 142 Illustrations. 


London: CHARLES GRIFFIN 
Strand. 


& CO., Exeter Street, 
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It is marvellous] 


guaranteed by the maker, 


correctlydescribed as 


The illustration represents the 
entric circles of scales, and an 
ed to the movement, and shows 


This wonderful Instrument, tne invention of Ma 
WATKIN, R.A., the Inventor of the famous Ran 
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through an aperture which circle is to be read. 
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“THE ANEROID OF THE FUTURE.” 
Further Particulars on Application. 
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Thermometers, 
Barometers, 
Microscopes, & 
Scientific Apparatus. 


99 HATTON GARDIEN, LONDON, E.C. 
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 *Biary of Societies. 
LONDON. 
THURSDAY, Apriv 19. 


Rovat Society, at 4.30.—The Radio-micrometer : C. V. Boys.—On Hamil- | 


ton’s Numbers, Part II. : Prof. Sylvester, F.R.S., and James Hammond. 
—Hydraulic Problems on the Cross-Sections of Pipes and Channels : Prof. 
Hennessy, F.R.S.—The Heating Effects of Electric Currents, No, III. : 
Ww. 





. H. Preece, F.R.S.—On the Compounds of A ia with 
Dioxide : Sir Charles A. Cameron and John MacAllan. 
CHEMICAL SOCIETY, at 8.—Ballot for the Election of Fellows.—Tnfluence of 
Temperature on the Stability and Composition of Hydrated Calcium 


Sulphate and of Calcium Hydroxide; W. A. Shenstone and G. Tudor | 


Cundall. A 3 
Rovat INSTITUTION, at 3.—The Chemical Arts: Prof. Dewar, F.R.S. 


FRIDAY, Apri 20. 


InstITUTION oF CiviL ENGINEFRS, at 7. 30.—The Speed-trials of the Latest | 


Additicn to ‘‘The Admiral” Class of British War-Vessels: David S. 


marae INSTITUTION, at 9 —Antag nism: Right Hon. Sir William R. 


Grove, F.R.S. ‘ 
ParKES MusevM, at 8.—Dra‘nage and Construction: E. C. Robins. 


SATURDAY, Aprit 21. 
Rovat INsTITUTION, at 2.—The Later Works of Richard Wagner (with 
Vocal and Instrumental Illustrations) : Carl Armbruster. 
MONDAY, Apru. 23. 
Rovat GEoGRAPHICAL Society, at 8.30.—Unexplored Basuto Land: 
Lieut.-Colonel Sir Marshall: Clarke, K.C.M.G. (H.M. Commissioner for 
Basuto Land).—The Island of Fernando do Noronha in 1887 : Rev. T. S. 


Lea. 
Society or ARTS, at 8.—Milk Supply, and Butter and Cheese-making : 


Richard Bannister. 
Society of CHEMICAL INDUSTRY, at 8.—Notes on the Manufacture of 


Chlorine with Special Reference to the Use of Magnesia in that Process, 
and its Economy: C. T. Kingzett. 

ARISTOTELIAN SOCIETY, at 8.—Conscience Theories : Pasco Daphne. 

TUESDAY, Aprit. 24. 
Society oF ARTs, at 8.—Craftsman and Manufacturer: Lewis Foreman 
x fi oe As e 

InstTiTUTION oF Civit ENGINEERS, at 8.—The Distribution of Hydraulic 
Power in London: E. B. Ellington. ; 

Rovat INSTITUTION, at 3.—John Ruskin: Dr. Charles Waldstein. 

Parkes Museum, at 8.—Sanitary Appliances: Prof. W. H. Corfield. 


WEDNESDAY, Aprrir 25. 


GEOLOGICAL SociETy, at 8.—Report on the Recent Work of the Geological’ 


Survey in the North-West Highlands of Scotland, based on the Field- 
Notes and Maps of Messrs. Peach, Horne, Gunn, Clough, Hinxman, and 
Cadell. Communicated by Dr. A. Geikie, F.R.S., Director-General.—Or 
the Hor:zontal Movements of Rocks, and the Relation of these Movements 
to the Formation of Dykes and Faults and to Denudation and the Thick- 
ening of Strata: William Barlow.—Notes on a Recent Discovery of 
Stigmaria ficoides at Clayton, Yorkshire : Samuel A. Adamson. 

SucigTy oF ARTS, at 8.—The Physical Culture of Women: Miss Chreiman. 

THURSDAY, Aprir 26. 

Rovat Society, at 4.30.—The following Papers wil! probably be read :— 
On the Coagulation of the Blood: Dr. W. D. Halliburton.—On the 
Mechanical Conditions of a Swarm of Meteorites and on ‘Theories of 
Cosmogony: Prof. G. H. Darwin, F.R.S.—On the Development of the 
Electric Organ of Raia bat‘s; Prof. J. C. Ewart. 

Society oF ‘TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—On the 
Risks cf Fire, incidental to Electric Lighting : W. H. Preece, F.R.S. 

Rovat InsTITUTION, at 3.—The Chemical Arts: Prof. Dewar, F.R.S. 

FRIDAY, Aprit 27. 

sag INSTITUTION, at 9.—Electrical Influence Machines: James Wims- 

urst. 

Parkes Museum, at 8.—Scavenging, Disposal of Refuse and Sewage : 


H. Percy Boulnois. 
SATURDAY, Aprit 28. 

Puysicat Society, at 3.—On Electromotive Force by Contact: C. V. 
Burton.—On a Theory concerning the Sudden Loss of Magnetic Proper- 
ties of Iron and Nickel : H. Tomlinson.—Note on the Graphic Treatment 
of the Lamont-Frélich Formula for Induced Magnetism; Note on the 
Conditions of Self-Excitement in a Dynamo Machine; Note on the Con- 
ditions of Self-Regulation in a Constant Potential Dynamo Machine: 
Prof. S. P. Thompson. 

Rovat Institution, at 3.—The Later Works of Richard Wagner (with 
Vocal and Instrumental Illustrations) : Carl Armbruster. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 
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CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per Line after. 
s 


One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . ...1 95 
Haifa Page, ora Column. .....+.+.3 § 
WOU ss ks Sk iw we oo os 
Money Orders payableto MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


Horst ads 


ACID PHOSPHATE. 


uid preparation of the phosphates, recommended by 
p ns for 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink, Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, o- 
zrammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wat!, London. and 52 Princess Stree-. Manchester. 


MADE WITH BOILING WATER. 


EPPS'S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK 
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"INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. | MINERAL Collection for SALE in Two 
DENT’S NEW ILLUSTRATED | SPLENDIDLY made CABINETS. 
CATALOGUE of HIGH-CLASS | 


WATCHES. | WATCHES and CLOCKS at | hiin.tats and Foseils (mostly Minerals), contained in Two 
. REDUCED PRICES, sent post y 


free on application to E. DENT extremely well-made Cabinets, each Cabinet consisting of 27 
ey oy and Co., Makers to the Queen, Sea OG & EY ; 

RY 61 STRAND, LONDON, W.C., The collection was made by an Irish Gentleman MANY YEARS 

or 4 ROYAL EXCHANGE. AGO, and contains examples from a number of Irish and other 

localities not now to be obtained. 


MOORE BROTHERS, On View. 








Osteologists, &c., &c., SAMUEL HENSON 
1s KRBMLIN DRIVE, TUE BROOK, LIVERPOOL, 277 STRAND, LONDON, 
Established 1840.] Opposite Norfolk Street. (Established 1840. 


Agents to the Science and Art Department. 





Skeletons, Disarticulated ~~ \ eee ns, and Crustacea, Models, 
injected and other Dissections, &c., &c. 

Prices quoted for any Series of ates illustrating any of the well- 
known text-books, 


Awarded Seven Medals and Five Diplomas. 
GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, sas. The best value obtainable. 

Micro-Sections of Roeks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, , 
PRIZE MEDALLIST, HEALTH EXHIBITION, DRAPER'S INK (DICHROIC). 


78 NEWGATE STREET, LONDON, E.C. DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
a Writing becomesa pleasure when this Inkis used. Ithas been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 


SELECT ZOOLOGICAL MICRO- Ireland. 
MOUNTS. [t writes almost instantly full Black. 


5. Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 





FRY’S 


Pure Concentrated 


COCOA 


BEST BLACK INK KNOWN. 





for a Sample 
and Copy of 
Testimonials. 





Ask your Grocer 

















Flows easily fromthe Pen. 
Blotting-paper may be applied at the 
moment of writing. 





Section of Grantia, showing Collar and Flagellum of the Sesteenion, 
for high power (7x inch).. 

Fatire long Section of Sycon ciliatum m (same detail) 

Section of Geodia, sp. - eee 
se Tethys lyncurium 

Caminus osculosus eee 
o Compound Ascidian Leptoclinum durum (Giard), Struc. 
ture of many individual Spjcule, &c. 

Larval Ascidians, Fragarium, showing the Urochord, &e. ooo oo 2 


ragarian, showing the Urosord, “-  * 5) BABTERIQLOGICAL AND HISTOLOCICAL 


MORELLA MARMALADE, APPARATUS, 
MORELLA. til and sparkling, products, prety gonlghots Wine STAINS, REAGENTS, AND MATERIALS, 
Cherry, can be bought of or through any Grocer, and of the Makers, 
THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, 


London. 


L OLLOWAYS OINTMENT 


Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


eeenen a) 
eooon RK 
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AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 
INFALLIBLE Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 














REMEDY Schuchardt, of Gérlitz, 
For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 34 MAIDEN LANE, COVENT GARDEN, 
ULCERS. If effectually rubbed on the Neck and Chest, it cures LONDON, Ww.c. 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for Complete Illustrated Catalogue of ee Apparatus, post 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, Sree, ts. 6d. 





Ss. Ww. STOouw'x. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


* Bottles charged 2/- per doz., and allowed at the same rate if returned ; but they 
must be paid for with the Beer. 

; Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
| the manufacture of the “*S. N.” Stout; it is Brewed entirely from the finest Malt and 
Hops ; it is, too, more hopped than Stout is generally ; therefore, besides being —<. 
nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing, or 
anyone requiring a good strengthening beverage. It is a ‘‘ Sound Nutritious ” Tonic, 
and very much recommended by Medical men, 


ww) x _——- 7 
a tha® WALTHAM BROTHERS, TTS 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 
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MESSRS. MACMILLAN & 6O0,'S 


PUBLICATIONS. 





BIOLOGY. 


ON THE paged OF FLOWERS, as Illustrated | 
in the British Figg. y GRANT ALLEN. van, Illustrations. 
Crown 8vo. 35. € Nature Series. 


AT TREATISE “ON compakwerva” EMBRYO- 
LOGY. By F.M. BALFOUR, M.A., F.R.S., Fellow and Lecturer cf | 
Trinity College, Cambridge. With Illustrations. Second Editicn, 
reprinted without alteration from the First Editior. In 2 vols. Evo. 
Vol. I. 18s. Vol. IJ. 21s. 

A GENERAL TEXT-BOOK OF BOTANY. By | 
ISAAC BAYLEY BALFOUR, F.R.S., Professor of Botany in the | 
University of Oxford, and H. MARSHALL WARD, Fellow of Christ’s | 
College, ‘Cambridge, and Professor of Botany in the Royal Indian 
Engineering College, Cooper’s Hill. In preparation. 


8vo. 
FIRST LESSONS IN PRACTICAL BOTANY. 
By G. T. RETTANY, M.A., F.1.S., formerly Lecturer in B.tany at 
Guy’s Hospital Medical School..-18mo. 15. 


A COURSE OF PRACTICAL INSTRUCTION 
IN BOTANY. By F. O. BOWER, M.A., F.L.S., Professor cf 
Botany _in the Bey of Glasgow, and SYDNEY H. VIN ES, | 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s College, Cam- 
bridge. Witha Preface by W. 'T. TuH1sELTON Dyer, M.A., C.M.G., 
F.R.S., F.L.S., Director of the Royal borne ot Kew. Crown 8vo. 

Part I. —PHANEROGAM—PTERIDOPH TA. 6s. 
Part 1l.—BRYOPHYTA—THALLOPHY TA. 4s. 6d. 

MEMORIAL NOTICES OF CHARLES DARWIN, 
F.R.S., &c. By T. H. HUXLEY, F.R.S., G. J. ROMANES, F.R.S., 
ARCHIBALD GEIKIE, F.R.S., and WwW. T. THISELTON DYER, 
F.R.S. Reprinted from Nature With a Portrait engraved by C. H. 
JEENS. Crown 8vo. 2s. [Nature Series. | 

A MANUAL OF ELEMEN TARY PRACTICAL 
HISTOLOGY. By W. FEARNLEY. With Illustrations. Cr. 8vo. 7s. 6d. 

AN INTRODUCTION TO THE OSTEOLOGY 
OF es MAMMALIA. By WILLIAM HENRY FLOWER, 
L R.S., Director of the Natural History Departments of the 
British ae, late Hunterian Professor of Comparative Anatom 
and Physiology in the Royal College of Surgeons of England. Wit 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gapow, Ph.D , M.A., Lecturer on the Advanced Morphology | 
of Vertebrates, and Strickland Curator in the University of Cambridge. | 
Crown 8vo. ros. | 

PRIMER OF * PHYSIOLOGY. By MICHAEL 
FOSTER, M.D., Sec.R.S., Professor of Physiology in the University 
of Cambridge. With Numerous Illustrations. New Edition. 18mo. 15. 


A TEXT-BOOK OF PHYSIOLOGY. By the same | 
Author. With Illustrations. Fourth Edition, Revised. 8vo. 21s. 


THE ELEMENTS OF EMBRYOLOGY. By 
MICHAEL FOSTER, M.A., M.D., LL.D., Sec.R.S., Professor of 
Physiology in the University of Cambridge. Fellow of Kew 4 College, | 
Cambridge, and the late FRANCIS M. BALFOUR, M.A., LL.D., 
F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal | 
Morph: dlogy i in the University. Second Edition, Revised. Edited by 
Apam Sepcwick, M.A., Fellow and Assistant Lecturer cf Trinity 
College, Cambridge, and Water Heare, Demonstrator in the | 
Morphological Laboratory of = 7 caeatecie of Cambridge. W:th | 


Illustrations. Crown 8vo. 10s. 6d. 

A COURSE OF ELEMENTARY PRACTICAL 
PHYSIOLOGY. at Prof. MICHAEL FOSTER, M.D., Sec.R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., er” of Trinity College, | 
Cambridge. Fifth Edition. Crown 8vo. 

A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the aw Changes occurring in Disease. By A. GAMGEE, | 
M.D., F.R.S., formerly Professor of Physiology in the Victoria Uni- } 
versity, the Owens College, Manchester. 2 Vols. 8vo. With Illustra- 
tions Vol.I : (Vol. Ll. in the press. 

STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy ey Phytography, and a Glcssary 
of Botanical Terms. By Prof. ASAGRAY, LL.D. 8vo. 10s. 6d. 

PRIMER OF BOTANY. By Sir J. D. Hooker, 
K.C.S.1., C.B., M.D., F.R.S., D.C.L. With Numerous Hustentions. 
New Edition. ;8mo. 15. [Science Primers. 

THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. By the same Author. 3rd Edit., Revised. Globe8vo. 10s. 6d. 

AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology, 
Normal School of Science and Ro al — - Mines. With a Preface 
by Tuomas Henry Hux ey, F. yal 4to 


A COURSE OF PRACTICAL INSTRUCTION IN | 








ELEMENTARY BIOLOGY. By T. H. HUXLEY, F.R.S., LL.D., 

assisted by H. N. MARTIN, M. A., M.B., D.Sc., E.R. S., Fellow of 
Christ’s Callean, Cambridge. New Edition, revised and extended by 
G Howes, Assistant Professor cf Zoology, Normal Schcol of Science 
and Royal School of Mines, and D. H. Scott, M.A., Ph.D., Assistant 
Professor of Botany, Normal Schcol of Science and Royal School of 
Mines. With a Preface by T, H. Hux ey, F.R.S. Cr. 8vo. 10s. 6d. 


MACMILLAN & 





THE “COM MON FROG. 


INTRODUCTORY PRIMER OF SCIENCE. By 
THOMAS HENRY HUXLEY, F.R.S. 18mo ae 


Science Primers. 


| LESSONS IN ELEMENTARY PHYSIOLOGY. 


By the same Author. With Numerous Illustrations. New Edition, 
Revised. Feap. 8vo. 4s. 6d. 

QUESTIONS ON HUXLEY’S PHYSIOLOGY 
FOR SCHOOLS. By T. ALCOCK, M.D. New Edition. 18mo. 


1s. 6d. 

EUROPEAN BUTTERFLIES, A HAND-BOOK 
OF. By W.F. DE VISMES KANE, M. A., M.R,I.A., Member cf 
the Entomological Society of London, &e. With Copper Plate Illustra- 
tions. Crown 8vo. ros. 6 

A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYME. 
——— from the “ Hand-book of European Butterflies.” Crown 


MICRO. -ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
M.D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical School of St. Bartholomew’s Hospital, London. With 122 
Illustrations. Third Edition, Revised. Crown 8vo. 6s 

THE BACTERIA IN ASIATIC CHOLERA. By 
the Same. Crown 8vo [/n preparation. 

A TEXT-BOOK OF ZOOLOGY. af pw E. Ray 
LANKESTER, F.R.S. 8vo. preparation. 

DEGENERATION: A CHAPTER IN DARWIN- 
ISM. By the same Author. Illustrated. Crown ae ra % 

ature Series. 

THE ORIGIN AND METAMORPHOSES OF 
INSECTS. By SIR JOHN LUBBOCK, MP., F.R.S., D.C.L. 
With Numerous Illustrations. New Edition. Crown pe. 3, 6d. 

Nature Series. 


| ON BRITISH WILD FLOWERS CONSIDERED 


IN RELATION TO INSECTS. By the same Author. With 
Numerous Illustrations. New Edition. Crown 8vo. 4s. 6d. 
[Nature Series. 
FLOWERS, FRUITS, AND LEAVES. By the 
same Author. With Illustrations. Crown 8vo. 4s. 6d. 
(Nature Series. 
LESSONS IN ELEMENTARY ANA’ TOMY. By 
ST. GEORGE MIVART, F.R.S., Lecturer on Comparative Anatomy 
- rs Mary’s Hospital. With upwards of goo Illustrations. Feap. 8vo. 


By the same Author. 
With Numerous Illustrations. Crown 8vo. 3s. 6d. [Nature Series. 


THE FERTILIZATION OF FLOWERS. By Pro- 


fessor HERMANN MULLER. Translated and Edited by D’Arcy 
W. Tuompson, B.A., Professor of Biology in University College, 
Dundee. With a Preface by Cuartes Darwin, F.R.S. With 
Numerous Illustrations. Medium 8ve. 21s 

FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in University 
College, London, &c. With Numercus Illustrations, Extra Feap. 8vo. 


6s. 6d. 
LESSONS IN ELEMENTARY BOTANY. By 


the same oe With nearly 200 Illustrations. New Edition. Feap. 
Bvo. 45. 6 

A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology in the a aad of Otago, New Zealand. With 
Illustrations. - Crown 8vo. 

LESSONS IN ELEMENTARY BIOLOGY. By 
the same Author. With Illustrations. (/n the press. 


8vo. 

THE MORPHOLOGY OF THE SKULL. By 
Prof. W. K. PARKER, F.R.S., and G. T. BETTANY. Illustrated. 
Crown 8vo. 10s. 6 6d. 

THE SCIENTIFIC EVIDENCES OF ORGANIC 
EVOLUTION. By G. J.. ROMANES, MA., LL.D., F.R.S. 
Zoological Secretary to the Linnean Society. Crown 8vo. 25. 6d. 

[Nature Series. 

DISEASES OF FIELD AND GARDEN CROPS, 
CHIEFLY SUCH AS ARE CAUSED BY FUNGI. By WORTH. 
INGTON G. SMITH, F.L.S., M.A.I., Member of the Scientific 
Committee R.H.S. With 143 New litustrations Drawn and Engraved 
from Nature by the Author. Fecap. 8 

ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg- 
in-Baden, by W. Newton Parker, Professor of iolo in the 
University College of South Wales and Monmouthshire. With Addi- 
tions by the Author and Translator, With Two Hundred ead Seventy 
Woodcuts. Medium 8vo. 128. 6d, 


CO., LONDON. 














cc 





NATURE 


[Aprit 19. 1888 





NEW, RARE, AND INTERESTING ‘MICROSCOPIC OBJECTS. 
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——— and ’Archegonia of Moss, mounted. ‘separately on one 

li SC ane - aoe eee eee °o 
Fungoid Blight of Grape Vine, “Oidium Tuckeri ose on os 6 
Unicellular Plant, Protococcus viridis oe eee exe oe on ° | 
Yeast Plant, Torula Cerevisiz om wa &-@ | 
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Licmophora flabellata. Very Good 
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New Edition of Prof. Rottrston’s “ Forms of Animal Life.” 
Just Published, Second Edition, Royal 8vo, Cloth Extra, 36s. 


FORMS OF ANIMAL LIFE. A Manual of Comparative 
Anatomy, with Descriptions of Selected Types. By the lateGEORGE 
ROLLESTON, D.M., F.R.S. Revised and Enlarged by W. 
HATCHETT Jackson, M.A. 

*,* The present edition of ‘‘ Forms of Animal Life” 

by the late Prof. Rolleston in the Long Vacation of 1879 

The present Editor has endeavoured to carry out Prof, Rolleston’s wishes, 
which were mainly three : (1) to enlarge the descriptions of the preparations 
and accounts of the various classes of animals, and bring them to the stand- 
ard of contemporary knowledge ; (2) to add to each class or group a brief 
classification ; and (3) to give as full a bibliography as space would permit. 

—From the Preface. 

PROF. ROLLESTON’S SCIENTIFIC PAPERS. 
Already Published, 2 Vols., Demy 8vo, Cloth, 24s. 


SCIENTIFIC PAPERS AND ADDRESSES BY 
GEORGE ROLLESTON, ., F.R.S. Arranged and Edited by 
W. Turner, M.B., F.R. <., with a Biocvanhinal Sketch by Epwarp 
Tyior, F.R-S. With Portrait, Plates, and Woodcuts. 
NEW PARTS OF “ ANNALS OF BOTANY.” 


Just Published, bound together in Paper Covers, Royal &vo, with Plates, 18s. 


ANNALS OF BOTANY, Nos. III. and IV. Edited by 
I. BAYLEY BALFOUR, M. A, M.D., F.R.S., Professor of Botany, 
Oxford ; S. H. VINES, D.Sc., E.R. s., ar in Botany, Cambridge ; 
and W. G. FARLOW M.D., Professor of Cryptogamic Botany, Har- 
vard, Mass., U.S.A., assisted by other Botanists. Contain'ng Articles 
by W. M. WoopwortH, T. Jounson, J. R. Green, F. W. Oxiver, 
Anna Bateson, F. O. Bower, D. H. art, w.c. WILLIAMSON, 

. MarsHALL Warp, Ww. 


was taken in hand 


c. B. Crarxe, W. T. Tutsetton Dyer, H 
Garpiner, and I. Baytey BALFour. 
COMPLETION OF PROF. PRESTWICH’S “GEOLOGY.” 
Two Vols., Royal 8vo, Cloth. Vol. I., 25s. ; Vol. II., 36s. 
GEOLOGY: CHEMICAL, PHYSICAL, AND STRATI- 
GRAPHICAL. By JOSEPH PRESTWICH, M.A., F.R.S., F.G.S. 
Vol. I—CHEMICAL AND PHYSICAL. With Mapsand Illustrations. 
Vol. II1.—STRATIGRAPHICAL AND PHYSICAL. With a New 
Geological Map of Europe, and other Maps and Iilustrations. 
“* Should have no difficulty in wedging its way to the front by sheer force 
of its excellence and originality.” —Academy. 
Full Clarendon Press Catalogues free on application. 


London: HENRY FROWDE, Clarendon Press Warehouse, 
Amen Corner, B.C. 
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1780 HAND-PAINTED ILLUSTRATIONS. in x Vol., Royal Seo," 
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BRITISH WILD FLOWERS. Illustrated 
by JOHN E. SOWERBY. Described, with an Introduction and a 
Key to the Natural Orders, by C. PIERPOINT JOHNSON. Re- 
issue, to which is added a SUPPLEMENT containing 180 New 
Figures, comprising later discovered Flowering Plants, and the Feras, 
Horsetails, and Club-Mosses. 





Now Ready, Price One Shilling, 8vo, with Twenty Engravings, Part I. of 
AN ILLUSTRATED MANUAL OF 
BRITISH BIRDS. 


BY 
HOWARD SAUNDERS, F.L.S., F.Z.S., &c. 


Editor of the Third and Fourth Volumes of ‘“ Yarrell’s Sleaxy of Br.tish 
Birds,” Fourth Edition. 


To se ComPLETED IN ABOUT TwENTY MonTHLY Parts. 


GURNEY & JACKSON, 1 Paternoster Row (Successors to Mr. VAN 
VOORST). 
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Bee-keeping, Book of. Illus. By W. B. WEBSTER. Is. 

Bees and Bee-keeping. Illus. By F. R. CHESHIRE, 
F.L.S., F.R.M.S. Vol. I., 7s. 6d..; Vol. II., 8s. 6d. 

Cage Birds, British. Tilus. By R. L. WALLACE. 10s. 6d, 

Cage Birds, Diseases of. By. Dr. W. T. GREENE, F.Z.S. Is, 

Canary Book. Illus. By R. L. WALLACE. 5s. 

Dogs, Diseases of. By HuGH DALZIEL. Is. and 2s. 

Gardening, Dictionary of. Illus. Edited by G. NICHOLSON. 
In 4 Vols. at 15s. each. 4 

Hardy Perennials. Illus. By J. Woop. 5s. 

Horses, Diseases of. By HuGH DALZIEL. Is. 

Mushroom Culture. Illus. By W. J. May. 1s. 

Natural History, Sketches fen Med the Carnivora. 
By A. Nicots, F.G.S., F.R.G.S. 5s. 

er keeping for Amateurs. Illus. By G. Horne. 


Illus. By MONTAGUE BROWNE, 


*,.* All Books Carriage Free. 


Illus. 


s. 6d. 
Taxidermy, Practical. 
F.Z.S. 75. 6d. 
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Just Published, Royal 8vo, pp. xxxii, 900, cloth extra, gilt top, price, $9.00. 


FORMS OF ANIMAL LIFE, 


A MANUAL OF COMPARATIVE ANATOMY. 
WITH DESCRIPTIONS OF SELECTED TYPES. 


BY THE LATE 


GEORGE ROLLESTON, D.M:, ¥F.&.S., 


LINACRE PROFESSOR OF ANATOMY AND PHYSIOLOGY IN THE UNIVERSITY OF OXFORD, 
SECOND EDITION. 


REVISED AND ENLARGED BY 
W. HATCHETT JACKSON, M.A., 


F.L.S.; NATURAL SCIENCE LECTURER, ST. JOHN’S COLLEGE, OXFORD, 


In preparing the new edition for the press, Professor Rolleston’s wishes were mainly three: to enlarge the descriptions of the 
Preparations and accounts of the various classes of animals, and to bring them to the standard of contemporary knowledge; to 
ald to each class or group a brief classification ; and to give as full a bibliography as space would permit. These the Editor has 
sedulously endeavored to carry out. 

One alteration in the arrangement of the volume had been contemplated by the Professor, but left unsettled, and has now been 
carried out in consequence of the opinion of Professor Huxley in its favor. The descriptions of the Preparations, those of the 
Plates, and the general account of the Animal Kingdom, have changed places. The two former stood last in the first edition, 
but take precedence in this. The new arrangement tallies better with the order in which Professor Rolleston wished the several 
parts to be studied. The Plates, however, illustrate the Preparations, and are therefore placed as the second section of the book. 
Thirteen woodcuts have been added in the text, and three new Plates. 
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J. LANCASTER & SON, OPTICIANS, 


; BIRMINGHAM. 
The Largest Makers in the World. OVER 35,000 SOLD. 
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The 1888 LE MERITOIRE (PATENT). 





CAMERA, LENS, AND STAND. 4 


The 1888 LE MERVEILLEUX (Patent) £r 1 0 | £2 
The 1888 LE MERITOIRE (Patent) |} rim 6] 3 
The 1888 INSTANTOGRAPH (Patent) | 2 2 0 

The INTERNATIONAL (Patent) | 210 0 | 
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BROWNING'S SPECTROSCOPES. 


lat 


The New Spectroscope, with Micrometric Scale, may be used 
for showing any of the leading experiments in Spectrum Analysis ; 
the Fraunhofer Lines ; the Lines in the Spectra of the Metals, 
and the Alkaline Earths and Alkalies ; the Spectra of Gases ; 
and the Rain-bands. On a Telescope it will show the lines of 
the Solar Prominences. It canalso be used as a Micro-Spectro- 
scope, and the position of the Bands in any Spectrum can be 
seen with the Micrometer. Price, complete in Case, £3 10s. 


Illustrated Catalogue of Spectroscopes, Post Free. 
HOW TO WORK WITH THE SPECTRO- 
SCOPE. By JOHN BROWNING. Bound in Cloth, rs. 6d. post free. 

JOHN BROWNING, 


63 STRAND, LONDON, W.C. 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


Now Ready, Vol. IX. Part 1. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawings, woodcuts, and litho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens ; also by means of photography to make reproductions in photo- 
gravure, type blocks, ghotelichagmaie, and various other processes. 

he Company are appointed Agents for the Microscopes of Zeiss. 
a Catalogue will be sent on application, of the instruments used in 
ysical, Botanical, and Physiological investigations which are manu- 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 





DR. D. V. MONCKHOVEN’S 


DRY PLATES. 


TRADE MARK. REGISTERED. 


DAILY PRODUCTION, 3500 DOZENS. 





SOLE AGENTS— 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
TO THE QUEEN, 
HOLBORN VIADUCT, LONDON, E.C. 
Telegraphic Address—“‘ Necrett1 Lonpon.” TELEPHONE No. 6583 


N.B.—A Sample of these Plates for trial may be had on application. 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on May r. Students 
entering in the summer are eligible to compete for the Science Scholar- 
ships of 125 Guineas and £60, awarded in October. 

There are numerous Prizes and Scholarships, and all appointments are 
open to Students, without extra charge. 

Special Classes for the Examinations of the University of London are held 
throughout the year. A register of approved lodgings and of private families 
receiving Students to reside, is kept in the Secretary’s Office. 

Prospectus and all particulars may be obtained from the Medical Secretary, 


Mr. G. RENDLE. 
W. M. ORD, Dean. 
R. W. REID, Vice-Dean. 





LONDON HOSPITAL AND MEDICAL 
COLLEGE, 
MILE-END, E. 


The SUMMER SESSION will commence on TUESDAY, May tr. 

The New College Buildings are now complete, and afford more than 
double the former accommodation. 

Students now entering are eligible for the Entrance Scholarships in 
September. 

The Hospital contains nearly 800 beds, and is the largest General Hospital 
in Great Britain 

General Fee for Lectures and Hospital Practice, 90 guineas in one sum, or 
100 guineas in three instalments. The Resident and other Hospital Appoint- 
ments are free to full Students. 

Special entries may be made for Medical and Surgical Practice, also for the 
course of Practical Surgery. 

The London Hospital is now in direct communication by rail and tram with 
all parts of the Metropolis, and the Metropolitan, Metropolitan District, 
South-Eastern, and East London Railways have stations within a minute’s 
walk of the Hospital and College. 

For Prospectus and particulars apply to 

MUNRO SCOTT, Warden. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION. 


Instruction is given in all the subjects of the above Examination at 
GUY'S HOSPITAL during the Winter and Summer Sessions. The Fee 
for the whole Course is ro Guineas. The Classis not confined to Students 
of the Hospital. 

_ further particulars, apply to the Dean, Guy’s Hospital, Southwark, 








GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION commences on TUESDAY, May t. 

The Hospital contains, besides the beds for Medical and Surgical Cases, 
wards for Obstetric, ()phtha'mic, and other special departments. 

Special Classes are held in the Hospital for Students preparing for the 
Examinations of the University of London and of other Examining Boards. 

ApPpoiINTMENTS.—The House Surgeons and House Physicians, the Obste- 
tric Residents, Clinical Assistants, and Dressers, are selected from the 
Students, according to merit and without payment. There are also a large 
number of Junior Appointments, every part of the Hospital Practice being 
systematically employed for instruction. B 

ENTRANCE SCHOLARSHIPS.—Open Scholarship of r25 guineas, in Classics, 
Mathematics, and Modern Languages. Open Scholarship of 125 guineas, 
in Chemistry, Physics, Botany, and Zoology. 

Students entering in May are eligible for the Open Scholarships competed 
for in September. Seventeen Scholarships, Prizes, and Medals, varying 
from £50 to £10 each, are open for competition to all the Students. 

The Hospital is in close proximity to Metropolitan, District, South- 
re Brighton, Chatham, North London, and Great Eastern Railway 

ystems. 

For Prospectus and furtherinformation apply to the Dean, Dr. F. Taytor, 
Guy’s Hospital, London, S.E 


March 1888. 








ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


WALTER GARDINER, Esq., M.A., Fellow of Clare College, Cam- 
bridge, will, on TUESDAY NEXT, May 1, at 3 o’clock, begin a Course of 
Three Lectures on ‘* The Plant in the War of Nature.” ? 

Subscription to this Course, Half-a-Guinea; to all the Courses in the 
Season, Two Guineas. 

The ANNUAL MEETING of the MEMRERS will take place on 
TUESDAY NEXT, May 1, at half-past 1 o’clock. 


SCIENCE MASTERSHIP.—The Senior 
Science Mastership at the High School, Newcastle, Staffordshire, will 
be VACANT in August next Experience in teaching Chemistry neces- 
sary. Knowledge of Physics and Geology desirable.—For details, 
apply to the Heap MASTER. 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Wh» last week sent to his subscribers the rare British Entomostracan Ilyocryptus 
sordidus, with sketch and description. Healso sent out Lophopus crystallinus, 
Melicerta ringens, Stephanoceros, Argulus foliaceus, Cordyl »phora lacustris 
Trout Ova, Volvox globator; also Amoeba, Hydra, Vorticella, Crayfish, and 
other Specimens for (Huxley and Martin’s) Biological Laboratory work. 

Weekly’ announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 ts. 
or Twelve Tubes for tos. 6d. 





Portfolio of Drawings, Eleven Parts, rs.each. 


R. RIPPON Paints, Draws, and Lithographs 
Exquisite Characteristic Figures of Insects, Shells, Fishes, Eggs, 
Fossils, or other Natural History Objects. Also Prehistoric Imple- 
ments and exact Copies from Illuminated MSS. Specimens of work, 
many from High-Class Scientific Publications, can be submitted.— 
Address—Sidney Terrace, Jasper Road, Upper Norwood, S.E. 


WANTED.—GLASS SPECULUM, with- 


out Ceil, 20 or 21 inches diameter. State Focus and Cash Price to 
**SpEcULUM,” care of Eason and Son, Advertising Agents, Dublin. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 


Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
free, 1s. 6d. 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 


The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 














Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
written |stters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wal!, London, and 52 Princess Street. Manchester. 3 





MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK 
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WESLEY COLLEGE, SHEFFIELD 
(AFFILIATED TO THE LONDON UNIVERSITY IN 1844). 


Governor and Chaplain 
Head Master 


Assisted by eight University and twel 


Rev. W. H. DALLINGER, LL.D., F.R.S., &c. 
H. M. SHERA, Esq., M.A., LL.D. 
ve Assistant Masters and Professors. 


Thorough Training in Classics, Mathematics, Chemistry, Modern Languages, &c., &c. Biology, including Animal Types, 
Anatomy, Physiology, and Botany, by Dr. DALLINGER. A Junior School in-admirable proficiency. For Prospectuses, apply to the 
Governor or Head Master. The Summer Term will commence on TUESDAY, May 8. 





New Edition of Tyndall’s ‘ Diamagnetism.” 


With 8 Plates and Numerous Illustrations, Crown 8vo, Price 12s. 


Researches on Diamagnetism 


AN 


Magne-Crystallic Action, 


| 
| 
| 


| 
| 


INCLUDING THE QUESTION OF DIAMAGNETIC POLARITY. | 


BY JOHN TYNDALL, D.C.L. 


London: LONGMANS, GREEN, & CO. 
Now Ready. 
TRANSACTIONS of the ZOCLOGICAL 


SOCIETY of LONDON, Vol. XII. Part 7, containing the following 
Paper :—‘‘On some Foraminifera 4from the Abrohlos Bank.” By 








rE 
at STAN 56 )< 
Mathematical Instrument Manufacturer to H.M. Government, Council of 


India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 


| Excellence of Construction of Mathematical Instruments, and the only 
| Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 


Henry B. Brapy, F.R.S., W. KitcHen Parker, F.R.S., and T. | 


Rupert Jones, F.R.S. With Eight Plates. Price 12s. 


PROCEEDINGS of the ZOOLOGICAL | 


SOCIETY of LONDON for 1887, Part IV. (completing the Volume), 
containing the: Papers read at the Scientific Meetings in November and 
December 1887. With Five Plates, Price 12s. Coloured; 3s. Un- 
coloured. 


To be obtained at the Society’s Office (3 Hanover Square, W.), at Messrs. 


LONGMANS, the Society’s Publishers (Paternoster Row, E.C.), or through 


any Bookseller. 





DAY’S BRITISH SALMONID&. 
Just Published, Imp. 8vo, Cloth, 42s. 


BRITISH and IRISH SALMONIDZ. 


By FRANCIS DAY, F.L.S., F.Z.S., &c. 12 Plates, 9 of which are | 


highly Coloured. 


London; and 20 South Frederick Street, Edinburgh. 





This Day, Fcap. 8vo, 3s. 6d. 


matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 





NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecialattention of Land Agentsis directed tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farms tobe Letand Estates , 
for Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL* 


| TURIST a first-class medium for reaching that Class. 
WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, | 


Price 3¢. By post 34d. Annual Subscription, payable in advance, 14s. 
Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 


| London, E.C. Money Orders payable to C. and R. ANDERSON. 


A TREATISE ON ALCOHOL, with Tables | 


of Spirit Gravities. By THOMAS STEVENSON, M.D., F.LC., 
Lecturer on Chemistry at Guy’s Hospital ; one of the Official Analysts 
of the Home Office. Second Edition (re-written) of ‘‘ Spirit Gravities.” 
GURNEY & JACKSON (Successors to Mr. VAN VOORST), 


1 Paternoster Row. 





Now Ready, Vol. I., Price ros. 6d. 


| 
{ 


A TREATISE ON HYDRODYNAMICS. | 


With Numerous Examples. By A. B. BASSET, M.A., Formerly | 


Scholar of Trinity College, Cambridge, 
Cambridge : DEIGHTON, BELL, & CO. 
London : GEORGE BELL & SONS. 

WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 EssrEx STREET, STRAND. 

Their last published Catalogue is 





No. 87. ICHTHYOLOGY: Natural History and Culture of Fishes ; Fisheries, | 


Angling, Aquaria. REPTILIA and AMPHIBIA. GENERAL ZOO- 

LOGY : Ancient Works, Biographies, Classification, Darwinism, Manuals 

Periodicals, Transactions. ANATOMY: Physiology, and Embryology 

SUPPLEMENT of Works in Conchology, Entomology, Astronomy, 
Botany. Price 6d., PosTaGE FREE. 


Post Free, One Shilling. 


THE INCREASE OF CANCER IN ENGLAND, 
AND ITS CAUSE. 
A LETTER TO THE REGISTRAR-GENERAL. 
By JOHN FRANCIS CHURCHILL, M.D. 
DAVID STOTT, 370 Oxford Street, W. 





| 





JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY INLONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 


| Arranged for the Selection of Single Specimens, &c., with Prices. Also 


| 


| 
| 


| Shropshire ; fine 


New Lists of Rare Minerals, Rock Specimens, Geological Apparatus. 
Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


F. H. BUTLER, M.A.O0xon., AR.S.Mines, &e., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Recently added to Stock :—A fresh Series of GEOLOGICAL HAMMERS 
and various BLOWPIPE APPARATUS, also HAMMER-STRAPS and 
Geologists’ COLLECTING-BAGS; new Rock Sections, including Harp 
Cuatk, Hunstanton ; two Basatts from Rhu-na-gael, Mull ; and Sverre, 
Sutherland ; large single Polygonal Columns of the altered Clay of Millers- 
dale, Derbyshire ; Basalt from Clee Hill and Rowley, Rhyolite and Spherulitic 
ditto (‘‘Lea Rock”) from Overley Hill, Binary Granite from Ercal Hill, 
and Volcanic Ash and Agglomerate from Lawrence Hill and Charlton Hill, 
tals of Calcite, 4-5 inches in length and 1§-2 imches in 
diameter ; and brilliant blue Barytes. Microscopic Glass Slips and Cover- 
-— of the best English make, Entomological Apparatus, and Cabinets 
‘or Students and Collectors always on hand. 
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MESSRS. BELL’S BOOKS.| CHARLES GRIFFIN & CO’S 
ARITHMETIC. PUBLICATIONS. 


Arithmetic. With Examination Papers and 

nearly 8000 Examples. By CHARLES PENDLEBURY, 

«- M.A., F.R.A.S., Senior Mathematical Master at St. Paul’s 

School. Second Edition, Revised. Crown 8vo. 4s. 6d. In 
Two Parts, 2s. 6d. each, 


The EXAMPLES AND PROBLEMS in a separate volume, 3s. 


EUCLID. 


Euclid. Books I. and II. Newly Trans- 
lated from the Greck Text. By HORACE DEIGHTON, 
M.A., Head Master of Harrison College, Barbadoes. 2s. 


BOOK-KEEPING. 
A Text-book of the Principles and Practice 


of Book-keeping. By Prof. A. W. THOMSON, B.Sc., 
Royal Agricultural College, Cirencester. Crown 8vo. 5s. 


GEOLOGY. 

The Student’s Hand-book of Physical Geo- 
LOGY. By A. J. JUKES-BROWNE, B.A., F.G.S., 
of the Geological Survey of England and Wales. With 
Numerous Diagrams and Illustrations. Small Post 8vo. 6s. 

BY THE SAME AUTHOR. 


The Student’s Hand-book of Historical 
GEOLOGY. With Numerous Diagrams and Illustrations. 
Small Post 8vo. 6s. 


** Here and generally the book is well up to date;. . 
useful book.”—Prof. A. H. Green in NATURE. 
MUSIC. 

Text book of Music. By H. C. Banister. 

Thirteenth Edition (Thirtieth Thousand). 5s. 


A Concise History of Music, from the Com- 
mencement of the Christian Era to the Present Time. By 


. will prove a most 








FirtH Annvuat Issve. Handsome Cloth, 7s. 6d. 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR- 
BOOK for 1888). Compiled from Official Sources, and comprising, 
besides other Official Into ormation, Lists of the Papers read during 
1887 before every S ciety of importance in the United Kingdom. With 
Appendix, comprising a List of the Leading Scientific Societies 
throughout the World. 


** The YEAR-BOOK of SociETIEs is a record which ought to be oF THE 
GREATEST USE for the progress of Science.” —S1r Lyon PLayratr, K.C.B., 
M.P., F.R.S., Past-President of the British Association. 

** Tt goes almost without saying that a Hand-book of this subject will be 
in time one of THE MOST GENERALLY USEFUL WorRKS for the library or the 
desk.” — T7imes. 


This Day. Large Crown 8vo, Cloth, ras. 6¢. 


BIOLOGY (A TEXT-BOOK OF). Com- 


prising Vegetable and Animal Morphology and Physiology. By J. R 
AINSWORTH DAVIS, B.A., Lecturer on Biology in the University 
College of Wales, Aberystwith. 


*,* This Work contains 158 Illustrations (many full-page), and is suitable 
both for Class-Teaching and for Self-Instruction. 


Recently Published. Royal 8vo, with 190 Illustrations, 18s. 


). For the Use of Students. By A. C. HADDON, M.A,, 
} r of Zoology in the Royal College ot Science, Dublin. 
‘* The publication of this volume supplies a long-felt want. A course of 
Embryological teaching so COMPLETE as this, or so WELL SUITED TO THE 
NEEDS OF THE STUDENT, does not exist in any other language.” —Nature. 


Now Ready. Crown 8vo, Cloth, 8s. 6d. 


OUTLINES OF PRACTICAL PHY- 


SIOLOGY. including Experimental and Chemical Physiology, with 
Reference to Practical Medicine. A Laboratory Hand-book for the use 
of Students. By Prof. STIRLING, Owens College, Manchester. 





WATKIN 


Wholesale Manufacturer of 


Rev. H. G. BONAVIA HUNT, Mus. Doc. Ninth With 142 Illustrations. 
Edition, Revised. 35. 6d. London: CHARLES GRIFFIN & CO., Exeter Street, 
London: GEORGE BELL & SONS, York St., Covent Garden Strand. 
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THE NEW PATENT 
ANEROID BAROMETER. 
All kinds of Meteorological Instruments, &c., 

8,9, & 10 Hatton Garden, London,E.C, 


JAMES J. HICKS, 





h an aperture which circle is to be read. 


Finder, ismade with ¢hvee Circles of Figures instead of 
Aneroid is a 


one, thus giving a much more open scale,combined with 


reater length of range. 


Aneroid wit 


“THE ANEROID OF THE FUTURE.” 
Further Particulars on Application 


This wonderful Instrument, tne invention of Ma 
WATKIN, R.A., the Inventor of the famous Ran 
indicator, which is attached to the movement, and shows 
with or without an Altitude Scale. 
accurate. 


correctlydescribed as 
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Magic Lanterns, 
Slides, and Accessories. 





EN, SON, & RAYMENT 


Manufacture tor the Trade ONLY 





a = | 


TIMUS ” 


CaTALocuE FREE. 
Cd 


Thermometers, 
Barometers, 
Microscopes, & 
Scientific Apparatus. 





THATTON GARDEN, LONDON, E.C. 
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Further Particulars on Application. 
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Diary of Societies, 


LonpDoNnN. 


THURSDAY, Apri 26. 

Rovat Society, at 4.30.—On the Coagulation of the Blood: Dr. W. D. 
Halliburton.—On the Development of the Electric Organ of Raia batis: 
Prof. J. C Ewart.—On the Occurrence of Aluminium in certain Vascular 
Cryptogams ; Prof. A. H. Church.—(1) On the Nature and Limits of 
Reptilian Character in Mammalian Teeth ; on a large Humerus from East 
Brak River, South Africa, indicating a New Order of Fossil Animals ; (3) 
on Associated Bones of a small Anomodont Reptile (Cheirognathus 
cordylus, Seeley): Prof. Seeley, F.R.S.—On the Modifications of the 
First and Second Visceral Arches, with Especial Reference to the Homo- 
logies of the Auditory Ossicles: Dr. Gadow. 

SoclETY OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—Central 
Station Lighting (Transformers 7. Accumulators): RK. E. Crompton 
(Discussion.) . 

Rovat INSTITUTION, at 3.—The Chemical Arts: Prof. Dewar, F.R.S. 

FRIDAY, Aprit 27. 

Rovat INSTITUTION, at 9.—Electrical Influence Machines: James Wims- 
hurst. 

PARKES Museum, at 8.—Scavenging, Disposal of Refuse and Sewage: 


H. Percy Boulnois. 
SATURDAY, Aprit 28. 


Puysicat Society, at 3.—On Electromotive Force by Contact: C. V. 
Burton.—On a Theory concerning the Sudden Loss of Magnetic Proper- 
ties of Iron and Nickel: H. Tomlinson.—Note on the Graphic Treatment 
of the Eamont-Frélich Formula for Induced Magnetism ; Note on the 
Conditions of Self-Excitement in a Dynamo Machine; Note on the Con- 
ditions of Self-Regulation in a Constant Potential Dynamo Machine: 
Prof. S. P. Thompson. , 

Rovat INSTITUTION, at 3.—The Later Works of Richard Wagner (with 
Vocal and Instrumental Illustrations) : Carl Armbruster. 

Essex Fie_p Cuuvs, at 7.—Fifty Years ago in Essex: Dr. Henry Laver.— 
The Origin of ‘‘Sugaring”’: Miller Christy.—On some Essex Boulders : 


Rev. A. W. Rowe. 
MONDAY, April 30. 


Society oF Arts, at 8.—Decoration : G. Aitchison, 
INSTITUTE OF ACTUARIES, at 7.—Friendly Societies: G. F. Hardy. 


TUESDAY, May t. 


ZooLoGIcAL Society, at 8.30.—On the Mound-bird of the Solomon 
Islands : C. M. Woodford.—Description of a New Land-Toitoise from 
South Africa, living in the Society’s Gardens: G. A. Boulenger.—Notes 
on the Visceral Anatomy of Birds; No. 2, on the Air-sacs in certain 
Diving Birds: F. E..Beddard.—Observations on Fishes of India, Part I. : 
Francis Day. 

INSTITUTION OF Civit ENGINEERS, at 8.—The Distribution of Hydraulic 
Power in London: E. B. Ellington. (Discussion.) 

Rovat INSTITUTION, at 1.30.—Annual Meeting. 

Roya. INSTITUTION, at 3.—The Plant in the War of Nature: Walter 
Gardiner. 

University CotLecr Bio.ocicat Society, at 5.—Geographical Distribu- 
tion; C. C. Chidell. 

Parkes Museu, at 8.—Food (including Milk), Sale of Food and Drugs 
Act: Charles E, Cassal. 


WEDNESDAY, May 2. 
Society oF ArTs, at 8.—Drawing, a Means of Education: T. R. Ablett. 


THURSDAY, May 3. 

Roya Society, at 4.30.—The following Papers will Jrobadly be read :— 
On the Mechanical Conditions of a Swarm of Meteorites and on Theories of 
Cosmogony: Prof. G. H. Darwin, F.R.S.—On the Induction of Electric 
Currents in conducting Shells of small Thickness: S. H. Burbury.—On 
the Relations of the Diurnal Barometric Maxima to certain Critical Con- 
ditions of Temperature, Cloud, and Rainfall: H. F. Blanford, F.R.S. 

LINNEAN Society, at 8.—Researches into the Life-Histories of Glyciphagus 
domesticus and G. spinipes: A, D. Michael.—Note on Root-Pressure : 
C. B. Clarke.—On Ovicells of some Lichenopore : Arthur W. Waters. 

CHEMICAL Society, at 8.—The Determination of the Molecular Weights of 
the Carbo-hydrates: Horace T. Brown and Dr. G. H. Morris.—The 
Action of Heat on the Salts of Tetramethyl-ammonium : N. Collie and Dr. 
gr Action of Heat on the Salts of Tetramethyl-phosphonium : 

- Collie. 
Roya. INsTITUTION, at 3.—The Chemical Arts : Prof. Dewar, F.R.S. 
FRIDAY, May 4. 
GEo.ocists’ AssociaTION, at 8. 


Society or Arts, at 8.—The Injurious Effects of Canal Irrigation on the 
ee of the Population of the Punjab : Surgeon-General H. W. Bellew, 


Rovat InstiruTion, at 9.—The Invincible Armada; a Tercentenary 
Retrospect: Prof. J. K. Laughton, R.N. 
Parkes Museum, at 8.—Infectious Diseases and Methods of Disinfection : 


Shirley F, Murphy. 
SATURDAY, May 5. 


Rovan INsTITUTIOY, at 3.—The Later Works of Richard Wagner (with 
Vocal and Instrumental Illustrations): Carl Armbruster. 
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Hossinis 


A liquid preparation of the phosphates, recommended by 
physicians for 





| Dyspepsia, Mental and Physical Exhaustion, 


Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room, 


“ FAUSTESTRA.’’—A Scientific Drama, by 
VERESTRA, B.Se. London. Price rs. post free. Large Reductions 
to the Trade.—Apply, ‘*T. F.,” 3: Marlee Terrace, Landor Road, 

Stockwell, London, S.W. 
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RICHARD ANDERSON & CO., 
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EPAIRED. 
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Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
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LONDON, E.C. 
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MINERAL Collection for SALE in Two 
SPLENDIDLY made CABINETS. 





MR. HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Minerals), contained in Two 
extremely well-made Cabinets, each Cabinet consisting of 27 
drawers (19 x 174 x 33). 

The collection was made by an Irish Gentleman MANY YEARS 
AGO, and contains examples from a number of Irish and other 
localities not now to be obtained. 


On View. 
SAMUEL HENSON 


277 STRAND, LONDON, 
Established 1840.] Opposite Norfolk Street. 


GEOLOGICAL COLLECTIONS. 
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and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


(Established 1840, 







































NATURE 





[ April 26, 1888 





ROYAL BOTANIC SOCIETY’S GaAr. 
DENS, REGENT’S PARK—LECTURES, 1888.—A Course of Rich: 
Lectures on the Structure and Functions of Flowering Plants will be 
delivered by Prof. BENTLEY, commencing FRIDAY NEXT, May « 
at 4 o’clock. a 
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Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
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MESSRS. MAGMILLAN & GO.'S PUBLICATIONS. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN- 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’s Hospital; Examiner 
in Materia Medica in the University of London, im the Victoria Uni- 
versity, and in the Royal College of Physicians, London ; late Examiner 
in the University of Edinburgh. Adapted to the United States Pharma- 
copecia, by Francis H. Wittiams, M.D., Boston, Mass. Third 
Edition. Adapted to the New British Pharmacopoeia, 1885. Medium 
8vo. 2I5. 


TABLES OF MATERIA MEDICA: a Companion 


tothe Materia Medica Museum. By the same Author. With Illustra- 
tions. New Edition, Enlarged. 8vo. ros. 6d. 


A TEXT-BOOK OF PATHOLOGY. 


HAMILTON, Professor of Pathological Anatomy, 
Aberdeen. With Illustrations. 8vo. 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof., ERNST ZIEGLER, of Tiibin- 
gen. ‘Translated and Edited for English Students by Donatp 
MACALISTER, M.A., 


By D. J- 


[Ju the press. 


Hospital, and Teacher of Medicine in the University. With Numerous 
Illustrations. Medium 8vo. 


| 


ANTHROPOLOGY. 


FASHION IN DEFORMITY, as Illustrated in the 
Customs of Barbarous and Civilized Races. By Prof. FLOWER, 
F.R.S., F.R.C.S. With Illustrations. Crown 8v9. 2s. 62. 

[Nature Series. 

ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilization. By E. B. TYLOR, D.C.L., F.R.S. With 
Numerous Illustrations. Crown 8vo. 7s. 6d. 


AGRICULTURE. 


| AGRICULTURAL CHEMICAL ANALYSIS, A 


University of | 


M.D., B.Sc., F.R.C.P., Fellow and Medical | 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s | 


Part IL—GENERAL PATHOLOGICAL ANATOMY. Second Edition. 


. 6d. 
Part I].—SPECIAL PATHOLOGICAL ANATOMY. Sections I.— 
VIII. Second Edition. 12s. 6d. Sections IX.—XII. 12s. 6d. 


PHYSICAL GEOGRAPHY AND GEOLOGY. 


THE RUDIMENTS OF PHYSICAL GEOGRA- 
PHY FOR THE USE OF INDIAN SCHOOLS; with a Glossary 
of Technical Terms employed. By H. F. BLANFORD, F.R.S. New 
Edition, with Illustrations. Globe 8vo. 2s. 6d. 


PRIMER OF PHYSICAL GEOGRAPHY. By 
ARCHIBALD GEIKIE, LL.D., F.R.S., Director-General of the 
Geological Survey of Great Britain and Ireland, and Director of the 
Museum of Practical Geology, London, formerly Murchison Professor 


of Geology and Mineralogyin the University of Edinburgh, &c. With | 


Numerous Illustrations. New Edition. With Questions. 18mo. 15. 


[Science Primers. 


ELEMENTARY LESSONS IN PHYSICAL GFO.- | 


GRAPHY. By the same Author. 
New Edition. Feap. 8vo. 45. 6d. 


QUESTIONS ON THE SAME. 1s. 6d. 
PRIMER OF GEOLOGY. By the same Author. 


With Numerous Illustrations. New Edition. 18mo. 1s. 


[Science Primers. 
CLASS-BOOK OF GEOLOGY. 


By the same 
Author. With upwards of 200 New Illustrations. 
TEXT-BOOK OF GEOLOGY. By the same 


Author. With Numerous Illustrations. Second Edition, Sixth Thou- 
sand, Revisedand Enlarged. 8vo. 28s. 


OUTLINES OF FIELD GEOLOGY. 


same Author. With Illustrations. New Edition. 
38. 6d. 


THE SCENERY AND GEOLOGY OF SCOT- 


LAND, viewed in connection with its Physical Geology. By the 
same Author. With Numerous Illustrations. Crown 8vo. 12s. 6d. 


PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With Numer- 
ous Illustrations, and Coloured Plates. 
Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY—THE MOVE- 
MENTS OF THE EARTH. By J. NORMAN LOCKYER, 
““f)R.S., Correspondent of the Institute of France, Foreign Member of 


With Numerous Illustrations. 


By the 


Extra Fcap. 8vo. 


Crown 8vo. ros. 6d. | 


New and Cheaper Edition. | 


the Academy of the Lyncei of Rome, &c., &c.; Professor of Astro- | 


nomical Physics in the Normal School of Science, and Examiner in 
Physiography for the Science and Art Department. With Illustrations. 
Crown 8vo. Sewed, 1s. 6d. 


ts TREATISE ON ORE DEPOSITS. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Elaéve de 
l’Ecoledes Mines, Paris ; Author of ‘‘ A Manual of Metallurgy,”’ ‘‘ The 


Mining and Metallurgy of Gold and Silver,’” &c. With Numerous 
Illustrations. 8vo. 255. 
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Hand-book of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mines, and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon “‘ Leitfaden fiir die Agriculture Chemische Analyse,’’ 
von Dr. F. Krocxer. Crown 8vo. 75. 6d 


DISEASES OF FIELD AND GARDEN CROPS, 
chiefly such as are caused by Fungi. By WORTHINGTON G. 
SMI1H, F.L.S., M.A.I., Member of the Scientific Committee of the 
R.H.S. With 143 Illustrations, Drawn and Engraved from Nature by 
the Author. Fcap.8vo. 45. 6d. 


ELEMENTARY LESSONS IN THE SCIENCE 
OF AGRICULTURAL‘ PRACTICE. By HENRY TANNER, 
F.C.S., M.R.A.C,, Examiner in the Principles of Agriculture under the 
Government Department of Science; Director of Education in the 
Institute of Agriculture, South Kensington, London; sometime Pro- 
— of Agricultural Science, University College, Aberystwith. Fcap. 
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FIRST PRINCIPLES OF AGRICULTURE. By 


the same Author. 18mo. ts. 
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Author. Extra Fcap. 8vo. 
I. The Alphabet of the Principles of Agriculture. 6. 
II. Further Steps in the Principles of Agriculture. rs. 
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POLITICAL ECONOMY. 


THE CHARACTER AND LOGICAL METHOD 
OF POLITICAL ECONOMY. Ry J. E. CAIRNES, LL.D., 
Emeritus Professor of Political Economy in University College, 
London. New Edition. Crown 8vo. 5s. 

GUIDE TO THE STUDY OF POLITICAL 
ECONOMY. By Dr. LUIGI COSSA, Professor in the University ot 
Pavia. Translated from the Second Italian Edition. With a Preface 
by W. STANLEY Jrvons, F.R.S. Crown 8vo. 4s. 6d. 


| POLITICAL ECONOMY FOR BEGINNERS, 


WITH QUESTIONS. By MILLICENT GARRETT FAWCETT. 
Fourth Edition. 18mo. 2s. 6d. 

A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, Revised, 
with a Chapter on ‘* State Socialism and the Nationalizationof the Land,” 
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AN EXPLANATORY DIGEST OF THE ABOVE. 
By CYRIL A. WATERS, B.A. Crown 8vo. 2s. 6d. | ‘ 
WEALTH AND PROGRESS. A Critical Exa- 
mination of the Wages Question and its Economic Relation to Social 

Reform. By GEORGE GUNTON. Crown 8vo. 
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MARSHALL, M.A., Professor of Political Economy in the University 
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Professor of Political Economy in the University of Cambridge. 2 Vols. 
8vo. [/n the press. 


THE PRINCIPLES OF POLITICAL ECONOMY. 
By Prof. HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 
of ‘* The Methods of Ethics.” Second Edition, Revised. 8vo. 16s. 

POLITICAL ECONOMY. By Francis A. WALKER, 
M.A., Ph. D., Author of ‘‘ Money,’’ ‘* Money in its Relation to Trade,” 
&c. 8vo. 125. 6d. 

A BRIEF TEXT-BOOK OF POLITICAL 
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Bvo. 145. 
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COTTERILL. Applied Mechanics: An Elementary General Introduction to the Theory of Structures 
and Machines. By James H. Cotterill, F.R.S., Associate Member of the Council of the Institution of Naval Architects, 
Associate Member of the Institution of Civil Engineers, Professor of Applied Mechanics in the Royal Naval College, 
Greenwich. Medium 8vo. $5.00. 


DANIELL. A Text-Book of the Principles of Physics. By Alfred Daniell, M.A., LL.B., D.Sc., F.R.S.E., 
late Lecturer on Physics in the School of Medicine, Edinburgh. With Illustrations. Second Edition, revised and 
enlarged. Medium 8vo. $3.50. 

“ Prof. Daniell’s book is unquestionauly the best elementary text-book for advanced students that has as yet appeared in the Envlish language, 
and while written especially with the view of adoption in medical colleges, is a valuable book to any school aiming to present the subject ina 
scientific and philosophical manner.’’— The Chicago Tribune 
FOSTER. A Text-Book of Physiology. by Micnaei Foster, M.D., Sec. R.S., Professor of Physiology inthe 

University of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. $5.50. 


GAMGEE. A Text-Book of the Physiological Chemistry of the Animal Body. Including an Account of the 
Chemical Changes occurring in Disease. By A. Gamgee, M.D., F.R.S., Professor of Physiology in the Victoria Univer- 
sity, the Owens College, Manchester. 2 vols., 8vo, with Illustrations. Vol. I., $4.50. | Vol. IL. in the press.] 


GEGENBAUR. Elements of Comparative Anatomy. By Professor Carl Gegenbaur. A Translation by F. 
Jeffrey Bell, B.A. Revised, with Preface by Professor E. Ray Lancaster, F.R.S. With numerous Illustrations. 8vo. 
$5.50. 

GEIKIE. Class-Book of Geology. By Archibald Geikie, LL.)., F.R.S. Profusely illustrated with woodcuts. 
12mo. $2.60. 

‘** We have no hesitation in declaring the book an excellent one. containing exactly such matcrial as renders it especially fitted for instruction. 
More than that. to the person with no geological turn of mind, the whole matter is so well combined, and the explana‘ion so simple. that by reading 
the volume, nature’s action in the past, as in the present, can be better understood: . . . will awaken on the part of the student curiosity and 
interest. for at once it can be seen how observation, generalization, and induction ,o band in hand in the progress of scientific research.""— New 
York Times. 

GEIKIE. Text-Book of Geology. With Illustrations. Second Edition, revised and enlarged. 8vo. $7.50. 

‘* A noble and masterly work.” — Christian Advocate. 

‘In all respects a comprehensive and exhaustive text-book of geology ; discusses every phase of the science in the light of the latest researches 
and opinions, and is at once acceptable to the student and general reader. *°— Philadelphia Times. 

MUIR. The Elements of Thermal Chemistry. By M. M. Pattison Muir, M.A., F.R.S.E., Fellow and Prelector 
of Chemistry in Gonville and Caius College, Cambridge ; assisted by David Muir Wilson. 8vo. $3.25. 


MULLER. The Fertilization of Flowers. By Professor Hermann Miiller, Translated and Edited by D’arcy W. 
Thompson, B.A., Professor of Biology in University College, Dundee. With a Preface by Charles Darwin, F.R.S 
With numerous Illustrations. Medium 8vo. $5.00. 


PHILLIPS. A Treatise on Ore Deposits. By J. Arthur Phillips, F.R.S., V.P.G.S., F.C.8., M. Inst. C.E., 
Ancien Eléve de l’Ecole des Mines, Paris, Author of ‘‘A Manual of Metallurgy,” ‘‘The Mining and Metallurgy of 
Gold and Silver,” etc. With numerous Illustrations. S8vo. $7.50. 

‘** In closing Mr. Phillips's volume we may congratulate him on having enriched our scientific literature with a contribution of substantial value, 
which will a gen 5 remain for many # day a standard work of reference on its peculiar subject. Nor will its use be limited to English students, 
for the author’s wide knowledge of American ore deposits will probably render his book equally acceptable on the other side of the Atlantic.” 
—London Academy. 

SMITH. A Dictionary of Economic Plants: Their History, Products, and Uses. By John Smith. 
A.L.S., ete. 8vo. $3.50. 


VINES. Lectures on the Physiology of Plants. By Sydney H. Vines, M.A., F.R.S. 8vo. With numerous 
Illustrations. $5.00. 


WIEDERSHEIM. Elements of the Comparative Anatomy of Vertebrates. Adapted from the German 
of Robert Wiedersheim. By W. Newton Parker. With Additions. Illustrated with 270 woodcuts. 8vo. $3.00. 


ZIEGLER. Text-Book of Pathological Anatomy and Patho-Genesis. By Professor Ernst Ziegler, of 
Tiibingen, Translated and Edited for English Students by Donald Macalister, M.A., M.D., B.Sc., F.R.C.P., Fellow 
and Medical Lecturer of St. John’s Coliege, Cambridge, Physician to Addenbrooke’s Hospital, and Teacher of Medicine 
in the University. With numerous Illustrations. Medium 8vo. 

Part I. GENERAL PATHOLOGICAL ANATOMY. $3.50. 
Part II. SPECIAL PATHOLOGICAL ANATOMY. Sections L—VIII. $3.50. 
Part Ill. Sections IX.—XII. $3.50. 
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FOOD ADULTERATION AND ITS DETECTION 


With Photomicrographic Plates and a Bibliographical Appendix. 
By JESSE P. BATTERSHALL, PH.D., F.C.S., 


Chemist United States Laboratory, New York. 
es _ eee 


This work is designed for Chemists, Health Officials, Physicians, and those of the general public who are interested in the purity 
of food and drink. The aim of the author has been to embody in a condensed form an exposition of the present status of Food 
Adulteration in the United States. While the greater portion of the book is devoted to a scientific treatment of the subject and the 
chemical methods employed in the detection of Adulteration, it is believed that much will be found contained which possesses a more 
extended interest, especially to manufacturers and dealers in alimentary substances. The fact that, until the present, all authoritative 
works on Food Adulteration have been written from foreign standpoints, and therefore have not always been applicable to American 
needs, will render this work of particular value, at a time when the attention of the public is almost daily being directed to the quality 
of our food supply. The author’s position as Government Chemist has afforded him special opportunities to observe forms of 
falsification which do not ordinarily come to the notice of the general Analyst. A very important and valuable feature of this book 
is the incorporation of photogravures or artotypes (executed by Mr. Edward Bierstadt), the majority of which represent the results 
of microscopical research. By means of these plates one is enabled to have in his possession actual photographic reproductions of 
the substances represented, which possess far greater value than the best executed wood or stone cuts possibly could. The latest 
results attained by our National and State Boards of Health in regard to Food Adulteration are given, and, in every point, the work 
may be regarded as a comprehensive statement of the subject. In regard to the purely scientific features of Adulteration, nothing 
has been omitted which could add to its value in this respect. The methods of analysis suggested are the most recent and those 
which are recognized as standard. A complete list of the public reports, periodicals, and general and special works on Food 
Adulteration, together with full copies of the National and State laws relating to the subject, forms the Appendix, which may safely 
be claimed to be unique in this respect. 

The Photogravures and Photomicrographs contained are the following: 


Tea Plant. | VII. Fat crystals in butter and its adulterants (in polarized 

Tea Leaves. light). 

fea and foreign leaves (beech, hawthorn, rose, willow, VIII. Artificial digestion of butter and oleomargarine. 
te-mo-ki, elm, wisteria, poplar). IX. Starches (in polarized light). 

Cream and cow’s milk. X. Polariscope. 

Skimmed and colostrum milk. XI. Organisms in Croton and Ridgewood Water. 

Butter and Oleomargarine. XII. Spices. (Pure and adulterated). 


SYNOPSIS OF CONTENTS. 


Introduction. Ancient adulteration; English and American adulteration ;; Honey. Composition; adulteration; artificial; analysis. 
results of the work of American Boards of Health; extent of adulteration Confectionery. Adulteration; coloring; analysis 

n the United States ; varieties of adulteration. i s si i 

Beer. Manufacture; American breweries; composition; tables for alcohol and 
malt extract; adulteration; artificial bitters and malt substitutes; sanitary 
effects of glucose; sodain; analysis; detection of adulteration; standards for. 


Tea. History; preparation; adulteration; composition and analysis; tea-dust 
nd tea-ash: foreign and exhausted leaves; facing of; effects of Government 
inspection; results of tea examination in the U, S. Laboratory; tea assay 


(ash, extract, etc.); standards of purity. Wine. lanufacture; American; varieties; composition; processes for im 


proving”; adulteration: plastering; blending; raisin and other fictitious 


t : “ , . } > b . ter ° ° 
Coffee. History; composition and analysis; ash; adulteration; detection of wine; coloring; analysis; detections of adulterations; standards for. 


chicory and cereals; density and coloring power of infusions; imitations and |, , ; , ; : sae a 
substitutes Liquors. (Brandy, whisky, rum, gin,) composition ; artificial ; adulteration 


: alcoholometric tables; fusil oil in; examination. 
Cocoa and Chocolate. Composition: adulteration ; fat, starch, and color- 


ings in ; analysis. Water. Sanitary importance; examination; color, odor, and taste; solid mat- 
. , és al nai - ; ters in; organic matter in; chlorine in; ammonia, free and albuminoid; nit 
Milk. Extent of adulteration in the U. S.; composition; milk of various ani- rites and nitrates; Nessler’s reagent; standards for; photogravures of micro- 
mals; examination (physical): lactoscope; lactometer (chemical); water; to-| — organisms in; biological examination of ; composition of American water 
tal solids, ash, fat, solids not fat, etc.; Adams’ method; standards for; mi- supplies. 
croscopic examination; photomicrographs of different varieties; ptomaines 
in milk and ice cream 
Butter mposition; adulteration; oleomargarine in; analysis: detection of 
oleomargarine and other fats; Hehner’s, Koettstorfer’s, Reichert’s, and 
Hiibl’s methods; microscopic examination: fat crystals in; sanitary effects|Olive Oil. Varieties; adulteration; elaidine and color tests; Maumene’s and 
of oleomargarine; artificial digestion of butter and oleomargarine,—photo- Hii}l’s tests; extent of adulteration in the U. S. 
micrographs of. Mustard. Composition; extent of adulteration; flour and coloring matters in; 
Cheese. Composition; adulteration; analysis. analysis; oil; sulphur; ash. 


Vinegar, Manufacture; varieties; adulteration; testing; cider and whisky 
vinegar inthe U.S. 


Pickles. Adulteration; copper in; examination. 


Flour, Bread, and Starch. Composition; adulterations: analysis; ash; alum| Pepper. Composition; ash; peperin; starch; adulteration; fictitious; analysis; 

in ; estimation of starch ; microscopical appearance of starch granules in po cayenne, 

larized light Spices. Microscopical and chemical examination; photomicrographs of ; 
Baker's Chemicals. Adulteration and analysis. adulteration; cloves; mace; cinnamon; allspice; ginger; mixed spices; ex- 
Sugar. Varieties; cane sugar, dextrose, maltose, lactose, glucose or starch tent of adulteration in the U. S. 

sugar, manufacture of; adulteration and analysis; Fehling’s test ; polariscope.|Miscellaneous. Canned fruits and vegetables; meat extracts, etc. 


APPENDIX. 


Bibliography. List of Periodicals, Reports, and general works of reference ; special works on Food Adulteration, chronologically arranged. : 

Legislation. General Adulteration laws of New York, Mass, and New Jersey: special laws of various States relating to the adulteration ot dairy 
products, vinegar, etc.; summary of the laws regarding oleomargarine in different States and Territories; complete text of the U.S, Oleomargarine 
law; complete text of the U. S. Tea Adulteration law ; text of the California Wine Adulteration law. 


308 pages with 12 plates 8vo, cloth, Can be ordered of local Dookseller or will be sent by the publishers postage prepaid on reveipt of $3.50. 
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